Particulate Matter and Carbon Monoxide Emission Factors from Incense Burning by Jilla, Abhinay, Mr.
University of New Orleans 
ScholarWorks@UNO 
University of New Orleans Theses and 
Dissertations Dissertations and Theses 
Summer 8-9-2017 
Particulate Matter and Carbon Monoxide Emission Factors from 
Incense Burning 
Abhinay Jilla Mr. 
jilla.abhinay75@gmail.com 
Follow this and additional works at: https://scholarworks.uno.edu/td 
 Part of the Civil and Environmental Engineering Commons 
Recommended Citation 
Jilla, Abhinay Mr., "Particulate Matter and Carbon Monoxide Emission Factors from Incense Burning" 
(2017). University of New Orleans Theses and Dissertations. 2380. 
https://scholarworks.uno.edu/td/2380 
This Thesis is protected by copyright and/or related rights. It has been brought to you by ScholarWorks@UNO with 
permission from the rights-holder(s). You are free to use this Thesis in any way that is permitted by the copyright 
and related rights legislation that applies to your use. For other uses you need to obtain permission from the rights-
holder(s) directly, unless additional rights are indicated by a Creative Commons license in the record and/or on the 
work itself. 
 
This Thesis has been accepted for inclusion in University of New Orleans Theses and Dissertations by an 
authorized administrator of ScholarWorks@UNO. For more information, please contact scholarworks@uno.edu. 
  
Particulate Matter and Carbon Monoxide Emission Factors from Incense Burning 
 
 
 
 
 
 
A Thesis 
 
 
 
 
 
 
Submitted to the Graduate Faculty of the  
University of New Orleans  
in partial fulfillment of the  
requirements for the degree of 
 
 
 
 
 
 
Master of Science 
in 
Engineering – Civil & Environmental  
 
 
 
 
 
 
by 
 
Abhinay Jilla 
 
B.Tech., JNTUH University, 2014 
 
August 2017 
 
 
 
ii 
 
This thesis is dedicated to my wonderful parents, Mr. Ravinder Jilla and Mrs. Revathi Jilla for 
their constant support and encouragement. I also dedicate this thesis to my sister Mrs. Alekhya 
Jilla for all her support. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
iii 
 
Acknowledgement  
I would like to express my sincere gratitude to my advisor Dr.  Bhaskar Kura for his constant 
support, encouragement, patient guidance and instruction in the completion of my thesis and 
degree requirements. His innovative ideas, support, and positive attitude have been an asset to me 
throughout my Masters in achieving my long-term career goals. 
 
I would also like to thank Dr. Enrique J. La Motta, Dr. Guillermo J. Rincon for serving on my 
committee, and I am grateful for their support, motivation throughout my graduate research that 
enabled me to complete my thesis successfully.   
 
I am also grateful to the research team working under Dr. Kura; Nithin, Arielle, Prayug, Kayla for 
their support and help in collecting the data. My sincere thanks to Mr. Byron Landry for all his 
help in experimental setup. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
iv 
 
Table of Contents 
List of Figures ................................................................................................................................ vi 
List of Tables ................................................................................................................................ vii 
Abstract ........................................................................................................................................... x 
1. Introduction ............................................................................................................................. 1 
2. Ojectives .................................................................................................................................. 3 
3. Literature Review .................................................................................................................... 4 
3.1 Emission Factor ..................................................................................................................... 4 
3.1.1 Previous research conducted by UNO researchers on Emission Factors ....................... 5 
3.2 Incense Sticks ........................................................................................................................ 9 
3.3 Indoor Air Pollution ............................................................................................................ 11 
3.4 Particulate Matter (PM2.5/10) health effects ......................................................................... 13 
3.5 Carbon Monoxide health effects ......................................................................................... 14 
3.6 Previous studies ................................................................................................................... 14 
4. Theoretical Analysis .............................................................................................................. 17 
4.1 Steady-state condition ......................................................................................................... 18 
4.2 Assumptions ........................................................................................................................ 19 
5. Methods and Materials .......................................................................................................... 20 
5.1 Methodology ....................................................................................................................... 20 
5.1.1 Estimating the flow rate in the exhaust duct of the test chamber: ................................ 21 
5.1.2 Emission factor (EF) estimation: .................................................................................. 23 
5.1.3 Example case ................................................................................................................ 23 
5.2 Experimental Design ........................................................................................................... 28 
5.3 Experimental Procedure ...................................................................................................... 29 
5.4 Materials .............................................................................................................................. 30 
5.4.1 Test Chamber ................................................................................................................ 30 
5.4.2 Dylos Monitor............................................................................................................... 32 
5.4.3 Industrial Scientific carbon monoxide monitor ............................................................ 33 
5.4.4 Fan ................................................................................................................................ 34 
5.4.5 Incense Sticks ............................................................................................................... 35 
5.4.6 Weighing balance ......................................................................................................... 35 
v 
 
5.4.7 TSI Air Velocity Meter................................................................................................. 36 
6. Results and Data Analysis ..................................................................................................... 38 
6.1 EFs based on flow rate computed using the velocity measurements .................................. 39 
6.2 EFs based on flow rate computed using the fan manufacturer value .................................. 47 
7. Conclusions ........................................................................................................................... 53 
8. Limitations and Future Recommendations ............................................................................ 55 
9. Bibliography .......................................................................................................................... 56 
10.   Appendix ............................................................................................................................... 58 
10.1 Appendix A - Experimental results for all cases/scenarios ............................................... 58 
10.2 Appendix B -  Experiment calculations ............................................................................ 69 
10.3 Appendix C - Raw data ..................................................................................................... 99 
Vita .............................................................................................................................................. 136 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
vi 
 
List of Figures 
Figure 1: Incense burning at a temple in China .............................................................................. 2 
Figure 2: Emissions Test Facility (ETF) ......................................................................................... 7 
Figure 3: Weld fume chamber and filter handling sequence .......................................................... 8 
Figure 4: Various forms of incense. A: incense rope, B: cones, C: sticks, D: rocks/charcoal, E: 
powder, F: coil, G: joss sticks and H: smudge bundle .................................................................. 10 
Figure 5: Indoor air pollution related deaths in 2012 ................................................................... 12 
Figure 6: Mass-balance model for Indoor air pollution. ............................................................... 18 
Figure 7: A 3*3 matrix layout for velocity measurements ........................................................... 22 
Figure 8: Carbon monoxide concentration vs time graph ............................................................. 24 
Figure 9: PM2.5 mass concentration vs time graph ........................................................................ 26 
Figure 10: Isometric view of the test chamber. A. Incense stick, B. Cup holder, C. Container, D. 
Fan, E. CO sensor, F. Dylos Sensor .............................................................................................. 30 
Figure 11: Isometric view showing the initial setup ..................................................................... 31 
Figure 12: Test chamber used in this research (Front view) ......................................................... 31 
Figure 13: Test chamber used in this research (Isometric view) .................................................. 32 
Figure 14: Dylos particulate matter analyzer ................................................................................ 33 
Figure 15: Carbon monoxide sensor ............................................................................................. 34 
Figure 16: Exhaust fan used in this research ................................................................................ 34 
Figure 17: Incense sticks used in the experiments ........................................................................ 35 
Figure 18: Weighing balance ........................................................................................................ 36 
Figure 19: Velocity meter used to estimate the flow rate ............................................................. 36 
Figure 20: Velocity readings from the TSI air velocity meter ...................................................... 37 
Figure 21: Velocity probe with a stand to measure the velocity at different locations in the 
exhaust duct .................................................................................................................................. 37 
Figure 22: Graph representing average CO EFs for four cases .................................................... 42 
Figure 23: Graph representing average PM2.5 (mass) EFs for four cases ..................................... 43 
Figure 24: Graph representing average PM2.5 (number) EFs for four cases ................................. 44 
Figure 25: Graph representing average PM10 (mass) EFs for four cases ...................................... 45 
Figure 26: Graph representing average PM10 (number) EFs for four cases ................................. 46 
Figure 27: Graph representing average CO EFs for four cases .................................................... 48 
Figure 28: Graph representing average PM2.5 (mass) EFs for four cases ..................................... 49 
Figure 29: Graph representing average PM2.5 (number) EFs for four cases ................................. 50 
Figure 30: Graph representing average PM10 (mass) EFs for four cases ...................................... 51 
Figure 31: Graph representing average PM10 (number) EFs for four cases ................................. 52 
 
 
 
 
 
 
vii 
 
List of Tables 
Table 1: Experimental design ....................................................................................................... 28 
Table 2: Velocity measurements at 9 traverse points for one fan and two fans ........................... 39 
Table 3: Flow rate values inside the rectangular duct ................................................................... 39 
Table 4: Average and standard deviation of the CO results for four cases................................... 42 
Table 5: Average and standard deviation of the PM2.5 (mass) results for four cases ................... 43 
Table 6: Average and standard deviation of the PM2.5 (number) results for four cases ............... 44 
Table 7: Average and standard deviation of the PM10 (mass) results for four cases .................... 45 
Table 8: Average and standard deviation of the PM10 (number) results for four cases ................ 46 
Table 9: Average and standard deviation of the CO results for four cases................................... 47 
Table 10: Average and standard deviation of the PM2.5 (mass) results for four cases ................. 48 
Table 11: Average and standard deviation of the PM2.5 (number) results for four cases ............. 49 
Table 12: Average and standard deviation of the PM10 (mass) results for four cases .................. 50 
Table 13: Average and standard deviation of the PM10 (number) results for four cases .............. 51 
 
Table A 1: CO experimental results for Case1 (From Tables C 1 – C 5) ..................................... 58 
Table A 2: CO experimental results for Case2 (From Tables C 6 – C 9) ..................................... 58 
Table A 3: CO experimental results for Case3 (From Tables C 10 – C 14) ................................. 58 
Table A 4: CO experimental results for Case4 (From Tables C 15 – C 19) ................................. 59 
Table A 5: PM2.5 (mass) experimental results for Case1(From Tables C 20 – C 24)................... 59 
Table A 6: PM2.5 (mass) experimental results for Case2 (From Tables C 25 – C 28).................. 59 
Table A 7: PM2.5 (mass) experimental results for Case3 (From Tables C 29 – C 33).................. 59 
Table A 8: PM2.5 (mass) experimental results for Case4 (From Tables C 34 – C 37).................. 60 
Table A 9: PM2.5 (number) experimental results for Case1 (From Tables C 20 – C 24) ............. 60 
Table A 10: PM2.5 (number) experimental results for Case2 (From Tables C 25 – C 28) ........... 60 
Table A 11: PM2.5 (number) experimental results for Case3 (From Tables C 29 – C 33) ........... 60 
Table A 12: PM2.5 (number) experimental results for Case4 (From Tables C 34 – C 37) ........... 61 
Table A 13: PM10 (mass) experimental results for Case1 (From Tables C 20 – C 24) ................ 61 
Table A 14: PM10 (mass) experimental results for Case2 (From Tables C 25 – C 28) ................ 61 
Table A 15: PM10 (mass) experimental results for Case3 (From Tables C 29 – C 33) ................ 61 
Table A 16: PM10 (mass) experimental results for Case4 (From Tables C 34 – C 37) ................ 62 
Table A 17: PM10 (number) experimental results for Case1 (From Tables C 20 – C 24) ............ 62 
Table A 18: PM10 (number) experimental results for Case2 (From Tables C 25 – C 28) ............ 62 
Table A 19: PM10 (number) experimental results for Case3 (From Tables C 29 – C 33) ............ 62 
Table A 20: PM10 (number) experimental results for Case4 (From Tables C 34 – C 37) ............ 63 
Table A 21: CO experimental results for Case1 (From Tables C 1 – C 5) ................................... 63 
Table A 22: CO experimental results for Case2 (From Tables C 6 – C 9) ................................... 63 
Table A 23: CO experimental results for Case3 (From Tables C 10 – C 14) ............................... 63 
Table A 24: CO experimental results for Case4 (From Tables C 15 – C 19) ............................... 64 
Table A 25: PM2.5 (mass) experimental results for Case1 (From Tables C 20 – C 24)................ 64 
Table A 26: PM2.5 (mass) experimental results for Case2 (From Tables C 25 – C 28)................ 64 
Table A 27: PM2.5 (mass) experimental results for Case3 (From Tables C 29 – C 33)................ 65 
Table A 28: PM2.5 (mass) experimental results for Case4 (From Tables C 34 – C 37)................ 65 
Table A 29: PM2.5 (number) experimental results for Case1 (From Tables C 20 – C 24) ........... 65 
Table A 30: PM2.5 (number) experimental results for Case2 (From Tables C 25 – C 28) ........... 65 
viii 
 
Table A 31: PM2.5 (number) experimental results for Case3 (From Tables C 29 – C 33) ........... 66 
Table A 32: PM2.5 (number) experimental results for Case4 (From Tables C 34 – C 37) ........... 66 
Table A 33: PM10 (mass) experimental results for Case1 (From Tables C 20 – C 24) ................ 66 
Table A 34: PM10 (mass) experimental results for Case2 (From Tables C 25 – C 28) ................ 66 
Table A 35: PM10 (mass) experimental results for Case3 (From Tables C 29 – C 33) ................ 67 
Table A 36: PM10 (mass) experimental results for Case4 (From Tables C 34 – C 37) ................ 67 
Table A 37: PM10 (number) experimental results for Case1 (From Tables C 20 – C 24) ............ 67 
Table A 38: PM10 (number) experimental results for Case2 (From Tables C 25 – C 28) ............ 67 
Table A 39: PM10 (number) experimental results for Case3 (From Tables C 29 – C 33) ............ 68 
Table A 40: PM10 (number) experimental results for Case4 (From Tables C 34 – C 37) ............ 68 
 
Table C 1: CO – Case 1 – Exp 1 readings .................................................................................... 99 
Table C 2: CO – Case 1 – Exp 2 readings .................................................................................. 100 
Table C 3: CO – Case 1 – Exp 3 readings .................................................................................. 101 
Table C 4: CO – Case 1 – Exp 4 readings .................................................................................. 102 
Table C 5: CO – Case 1 – Exp 5 readings .................................................................................. 103 
Table C 6: CO – Case 2 – Exp 1 readings .................................................................................. 104 
Table C 7: CO – Case 2 – Exp 2 readings .................................................................................. 105 
Table C 8: CO – Case 2 – Exp 3 readings .................................................................................. 106 
Table C 9: CO – Case 2 – Exp 4 readings .................................................................................. 107 
Table C 10: CO – Case 3 – Exp 1 readings ................................................................................ 108 
Table C 11: CO – Case 3 – Exp 2 readings ................................................................................ 109 
Table C 12: CO – Case 3 – Exp 3 readings ................................................................................ 110 
Table C 13: CO – Case 3 – Exp 4 readings ................................................................................ 111 
Table C 14: CO – Case 3 – Exp 5 readings ................................................................................ 112 
Table C 15: CO – Case 4 – Exp 1 readings ................................................................................ 113 
Table C 16: CO – Case 4 – Exp 2 readings ................................................................................ 114 
Table C 17: CO – Case 4 – Exp 3 readings ................................................................................ 115 
Table C 18: CO – Case 4 – Exp 4 readings ................................................................................ 116 
Table C 19: CO – Case 4 – Exp 5 readings ................................................................................ 117 
Table C 20: PM2.5/10 – Case 1 – Exp 1 readings ......................................................................... 118 
Table C 21: PM2.5/10 – Case 1 – Exp 2 readings .......................................................................... 119 
Table C 22: PM2.5/10 – Case 1 – Exp 3 readings .......................................................................... 120 
Table C 23: PM2.5/10 – Case 1 – Exp 4 readings .......................................................................... 121 
Table C 24: PM2.5/10 – Case 1 – Exp 5 readings .......................................................................... 122 
Table C 25: PM2.5/10 – Case 2 – Exp 1 readings ......................................................................... 123 
Table C 26: PM2.5/10 – Case 2 – Exp 2 readings ......................................................................... 124 
Table C 27: PM2.5/10 – Case 2 – Exp 3 readings ......................................................................... 125 
Table C 28: PM2.5/10 – Case 2 – Exp 4 readings ......................................................................... 126 
Table C 29: PM2.5/10 – Case 3 – Exp 1 readings ......................................................................... 127 
Table C 30: PM2.5/10 – Case 3 – Exp 2 readings ......................................................................... 128 
Table C 31: PM2.5/10 – Case 3 – Exp 3 readings ......................................................................... 129 
Table C 32: PM2.5/10 – Case 3 – Exp 4 readings ......................................................................... 130 
Table C 33: PM2.5/10 – Case 3 – Exp 5 readings ......................................................................... 131 
Table C 34: PM2.5/10 – Case 4 – Exp 1 readings ......................................................................... 132 
Table C 35: PM2.5/10 – Case 4 – Exp 2 readings ......................................................................... 133 
ix 
 
Table C 36: PM2.5/10 – Case 4 – Exp 3 readings ......................................................................... 134 
Table C 37: PM2.5/10 – Case 4 – Exp 4 readings ......................................................................... 135 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
x 
 
Abstract 
Indoor air quality is a growing concern in the world. People spend a considerable amount of time 
in indoor environments such as homes, workplaces, shopping malls, stores, and so on. Indoor 
sources like incense and candle burning, cooking contribute a significant amount of indoor air 
pollutants such as particulate matter, carbon monoxide (CO), volatile organic compounds.  
Exposure to these kinds of pollutants can result in adverse health effects. 
 
The purpose of this research is to determine the particulate matter and carbon monoxide emission 
factors (EFs) from incense stick burning.  A test chamber with a rectangular exhaust duct, a fan 
to exhaust air with pollutants in it, and pollutant sensors were used to achieve the project goals. 
Several experiments were performed with different cases/scenarios to accurately estimate the 
EFs and several test runs were conducted for each case to test the repeatability of the results. 
 
The CO, PM2.5 (mass), PM2.5 (number), PM10 (mass), PM10 (number) EFs developed in this 
research are between 110-120 mg/g of incense, 2.5-3 mg/g of incense, 800-1100 #particles/µg of 
incense, 32-33 mg/g of incense, 1200-1400 #particles/µg of incense respectively. 
 
 
 
 
 
 
 
 
 
 
Keywords: Indoor air quality, indoor air pollution, emission factors, particulate matter, carbon 
monoxide.
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1. Introduction 
Indoor air quality (IAQ) has become a major concern in the present-day society and has triggered 
the interests of many researchers around the globe. The World Health Organization states that 
there are millions of deaths every year attributed to indoor air pollution in the world [1]. In the 
modern world, most people spend 90% of their time living indoors [2]. Indoor sources like 
cooking, charcoal burning, incense, smoking, household cleaners, and candle burning contribute 
to significant amounts of indoor air pollution. People upon exposure to this kind of pollution are 
prone to various health risks.  
 
Indoor air pollution has been a major problem in many developing countries. The use of coal, 
and wood as a source of energy for cooking, lead to increased smoke, fine particulate dust, and 
other pollutant emissions due to the incomplete combustion. About 3 billion people, mostly from 
developing nations, use biomass as a source of energy to cook food and heat their homes [3]. The 
use of biomass generates pollutants that can accumulate to hazard levels in a short time interval, 
which can lead to adverse health effects. A WHO report states that there were 4.3 million deaths 
attributed to the household air pollution from cooking with solid fuels in 2012 [3]. Women and 
children are most exposed to the indoor air pollution as they spend most of their time at homes. 
Children breathe more air per kilogram of body weight than adults do [2]. Thus, children are more 
prone to indoor air pollution. 
 
Incense burning is a common tradition followed in many Asian countries; this activity is mainly 
used for religious and aesthetic purposes. Incense sticks are also used at homes to mask bad 
odors, repel mosquitoes, flies, and insects. Indoor air pollution resulting from burning incense is 
a major public health concern. Excessive usage of these incense sticks releases toxic pollutants 
which are leading to adverse health effects and sometimes death too. The amount and kind of 
pollutants released from the incense depend on the composition of the material used in making 
the incense sticks. Generally, incense burning generates the respirable particulate dust, carbon 
dioxide, carbon monoxide, volatile organic compounds (VOCs) and others. 
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Incense sticks are widely used in temples in many Asian countries as shown in Figure 1. The 
smoke produced pollutes air both in and around the temples, thus people are more exposed to the 
harmful pollutants for several hours a day. A report by the Environmental Protection Agency in 
Taiwan in 2003 stated that a total of 28.7 metric tons of incense was burned in 92 temples in 
Kao-Hsiong city [4] which emits significant quantities of air pollutants. The increasing levels of 
smoke generated is jeopardizing the health and lives of people. 
 
 
Figure 1: Incense burning at a temple in China 
 
The purpose of this research is to develop a lab scale model to estimate the PM2.5 (number and 
mass), PM10 (number and mass), and CO emission factors (EFs) from incense burning. EFs 
indicate how polluting a specific activity is. It is an amount of air pollutant emitted per unit 
amount of work done, or product consumed, or product produced, or something similar. Thus, 
units of EFs in this case can be “g/g”, but for convenience, they can be expressed as “g/Kg”, or 
“mg/g” and so on. The EFs generated in this research will be helpful to many researchers, 
scientists to develop emission control strategies, health risk assessments.  
Source: Google Images 
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2. Ojectives 
The main objective of this research is to estimate the emission factors for the following 
pollutants from incense stick burning 
• Carbon monoxide (CO) 
• PM2.5 (mass) 
• PM2.5 (number) 
• PM10 (mass) 
• PM10 (number) 
 
The above objectives were pursued using the following tasks: 
• Mass of incense stick 
• Burnt time 
• Burnt rate 
• Average velocity  
• Average concentration (steady-state) 
• Volumetric flow rate 
• Emission rate 
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3. Literature Review 
3.1 Emission Factor 
The amount/quantity of a pollutant released to the atmosphere from a specific process or activity 
is known as Emission Factor (EF). It is expressed as the amount of pollutant emitted per unit 
amount of work done [5]. 
(Or) 
The emission factor is an indicator of how polluting a specific activity is. It is an amount of air 
pollutant emitted per unit amount of work done. Some of the examples include: 
 
kg of SO2/mile-travelled 
µg of CO/1g of incense stick burnt;  
µg of PM10(or)PM2.5/g of cigarette burnt 
kg of CO/ton of iron ore processed 
kg of PM/ton of steel; kg of SO2/MWH of electricity produced 
 
Emission factors are the fundamental input parameters in developing national, state, and local 
emissions inventories for air quality management decisions and in developing emission control 
strategies [5]. EFs are used in developing greenhouse gas (GHG) emission inventories for ports, 
steel industry, electric generation utilities and so on, and they will help in creating awareness 
among people and helps in developing emission control strategies to minimize emissions. EFs 
are used to estimate emissions from different sources, as well as in air permitting applications, 
environmental impact assessments, and public health risk assessments. 
 
Emission factors are developed by researchers, scientists, air quality experts, governmental 
organizations, industry associations, and others to help industries in managing air quality related 
issues and in developing emission control strategies.   
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Emission factors for different industries are documented in AP-42. There are EFs for various 
processes/industries such as: 
• Coal Powered Power Plants 
• Petroleum Refining 
• Iron and Steel Manufacturing 
• Cement Manufacturing 
 
The U.S. EPA has been publishing emission factors for different pollutants from various 
activities. These documents are compiled and publicly available through Air Pollutant emission 
factors (AP-42) documents. EFs for various industries like petroleum refinery, pharmaceutical, 
iron and steel, paper & pulp, lumber, water transportation and so on, can be accessed through 
AP-42 documents [5]. EF’s can also be found in many scientific articles, publications of trade 
organizations such as National Shipbuilding Research Program (NSRP), and others. Industries 
can use these published emissions factors for emission inventories, air permit applications, 
environmental impact assessment, and health risk assessments.  
 
3.1.1 Previous research conducted by UNO researchers on Emission Factors 
Researchers in academic institutions typically simulate industrial/manufacturing processes in 
emissions testing facilities where they have a controlled environment allowing them to measure 
(a) activity (amount of work done; the amount of raw materials used; the amount of product 
produced), and (b) quantities of pollutants generated by various process conditions.  
 
The UNO researchers [6, 7, 8] had estimated EFs for various pollutants from different processes 
such as abrasive blasting, welding processes, and metal cutting. Some of the research done by the 
UNO researchers is summarized below. 
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3.1.1.1 Total Particulate Matter (TPM) EFs from Abrasive Blasting 
Kalpalatha Kambham in 2006 had developed total particulate emission factors for expendable 
abrasives. The main objective of her research was to determine total particulate matter emission 
factors for expendable abrasives. 
 
Dry abrasive blasting is a surface preparation method that can be used on steel or other metal 
surfaces, for creating a rough profile, and for removal of contaminants like rust from the surface. 
This process is used in many industries such as aerospace, automobile, metal finishing, 
shipbuilding and ship repair for preparing and maintenance of steel or other metal surfaces. 
Abrasive materials are forced at high velocities on the surface with the help of compressed air for 
the preparation of the surface. This process results in the removal of contaminants and creating 
the rough profile on the surface. Coal slag, copper slag, silica sand, steel grit, steel shot, 
aluminum oxide and so on. are the most commonly used abrasives.  
 
Dry abrasive blasting process emits particulate matter, metals, and spent blast media that harm 
the human health and environment. The commonly used abrasive material used for abrasive 
blasting is silica sand because of its low cost and abundant occurrence in nature. The emissions 
from silica sand are of greatest concern because it leads to adverse health effects on workers.  
 
The emissions test facility was developed to conduct research on determining the particulate 
matter emission factors from dry abrasive blasting. This test facility was equipped with test 
chamber, blasting equipment, test plates, exhaust duct, stack sampling system, and particulate 
collection system as shown in Figure 2. 
7 
 
 
Figure 2: Emissions Test Facility (ETF) 
 
Dry abrasive blasting was performed on the base plates in an enclosed test chamber using three 
different expendable abrasives: coal slag, copper slag, and specialty sand. The experiments were 
performed by varying blast pressure and abrasive feed rate to determine EFs under varying 
conditions. The pressure was varied using an air compressor, and the feed rate was varied using 
the blast pot. The dust produced from the process was drawn out from the chamber through 
exhaust duct using a fan. The particulate dust produced was collected on a filter paper in the 
filter box, and the dust produced was collected by the 2-stage particulate collection system as 
shown in Figure 2. 
 
The EFs for various process conditions were calculated using equations developed. Two types of 
EFs were developed for varying process conditions using three different abrasive materials  
a) kg TPM per unit area cleaned: Mass of TPM emitted (kg) / Area cleaned (m2) 
Source: Kalpalatha Kambham, 2006 
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b) kg TPM per unit mass of abrasive: Mass of TPM emitted (kg) / Quantity of abrasive used 
(kg) 
moreover, the EFs developed will be helpful in estimating the TPM emissions from dry abrasive 
blasting process and to develop emission control strategies to minimize emissions. 
 
UNO research on emission factors (kg/m2, kg/kg) for the three abrasive materials indicate the 
following hierarchy based on the TPM EFs: Copper Slag < Coal Slag < Specialty Sand. 
 
3.1.1.2 Heavy metal (Cr(VI) and total metals) emission factors from welding processes 
The UNO researchers [7, 8] had conducted research on estimating heavy metal EFs from welding 
processes. This research was attempted to capture and analyze 100% of the fume generated from 
the electrodes; to serve the purpose, a weld fume chamber was designed as per American 
Welding Society (AWS) as shown in Figure 3. The purpose of the research was to estimate how 
many grams of Cr(VI) and total metals are emitted per 1g of weld rods (electrodes) consumed.  
 
 
Figure 3: Weld fume chamber and filter handling sequence 
 
 
 
Source: Kura et al., 2009 
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The welding process was performed in the weld fume chamber and the fume generated was 
captured on the filter media (eight inches in diameter) installed on the top opening of the fume 
chamber as shown in Figure 3. The OSHA ID-215 and the NIOSH 7300 methods were selected 
for the analysis of Cr (VI) and total metals, respectively in this research. 
 
The experiments were designed for Shielded Metal Arc Welding (SMAW) and Flux Core Arc 
Welding (FCAW) welding processes using different electrodes.  
 
3.2 Incense Sticks 
Incense sticks are made of an aromatic material that produces fragrant smoke when burned. 
Incense is available in various forms like sticks, joss sticks, cones, coils, powders, rope, 
rocks/charcoal, and smudge bundles as shown in Figure 4 [9]. Incense sticks are commonly used 
for aesthetic and religious purposes, to produce a pleasant smell, or mask bad odors in indoor 
environments. Typically, the composition of incense stick consists of 21% (by weight) of herbal 
and wood powder, 35% of fragrance material, 11% of adhesive powder, and 33% of bamboo 
stick [4]. 
 
In many developing countries, incense is burned in homes and public places such as stores, 
shopping malls, and temples. They have been widely used in many Asian countries like India, 
China, Japan for various purposes. The incense sticks market in India is worth 225 million USD 
per year, and it is growing 10% annually. In China, 76.9% of incense is burnt at homes every 
day, and around 90% of the population has been using incense sticks for over 20 years [10]. 
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Figure 4: Various forms of incense. A: incense rope, B: cones, C: sticks, D: rocks/charcoal, E: powder, F: 
coil, G: joss sticks and H: smudge bundle 
Incense sticks are mostly used in indoor environments. They produce large amounts of smoke 
that comprises of various ranges of particulate matter, gaseous pollutants (CO2, CO, SO2, NO2), 
volatile organic compounds (VOCs) and others. Pollutants released from incense burning 
accumulate quickly to hazardous levels in indoor environments, particularly in a poorly 
ventilated area [11]. The rise of pollutant levels in the indoor environment have adverse effects on 
human health. 
 
Incense stick comes under combustion process. Combustion is the reaction between a fuel and 
oxidant, the fuel is carbonaceous such as gasoline, wood, or coal, and the oxidant is the oxygen 
present in the air. Typically, incense stick when burnt release particulate matter, carbon 
monoxide (CO), carbon dioxide and other pollutants such as sulfur compounds (if sulfur is 
present), oxides of nitrogen, organic compounds/hydro carbons (as most combustible material is 
made of organic material) [19].  
 
 
 
Source: Jetter JJ, et al., 2002 
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Chemical reactions are as follows: 
C (s) + O2 (g)  2 CO (g) 
C (s) + O2 (g)  CO2 (g) 
CO2 (g) + C (s)  2 CO (g) 
S (s) + O2 (g) SO2 (g) 
 
3.3 Indoor Air Pollution 
Indoor air quality has become an important topic in recent years. Nowadays, people spend about 
80% of their time in indoor environments such as homes, workplaces, shopping malls, stores and 
so on [12]. Indoor sources like charcoal, incense, and candle burning, cooking, household 
cleaners, smoking tobacco products are contributing a significant amount of pollution in indoor 
areas. Hence people are being exposed to particulate dust, various gaseous pollutants, and VOCs 
and are prone to various health risks.  
 
In 2012, there were 3.3 million deaths attributed to indoor air pollution in the low- and middle-
income countries in the South-East Asia and Western Pacific Regions. The indoor air pollution 
related deaths include 34% due to stroke, 26% due to ischaemic heart disease, 22% due to 
chronic obstructive pulmonary disease (COPD), 12% due to pneumonia, and 6% due to lung 
cancer [1]. Indoor pollutants have a significant impact on human health, as people spend most of 
their time in indoor environments. The indoor air pollution leads to various health risks and death 
over prolonged exposure. 
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Figure 5: Indoor air pollution related deaths in 2012 
 
In the most developing countries, people use charcoal, and wood as a source of energy for 
cooking, heating their homes. This process results in the production of particulate dust, various 
gaseous pollutant emissions because of incomplete combustion. Women and children are most 
exposed to indoor air pollution as they spend most of their time at homes.  
 
The U.S. EPA states that many pollutants in an indoor environment can be 2-5 times, and 
occasionally more than 100 times higher than ambient levels [2]. Indoor air pollution has become 
a major public health concern; it has attracted many researchers over the past few years. There 
have been many studies on emissions and characterization of emissions from various sources in 
indoor environments.  
 
There are several factors that result in the increased pollutant levels in indoor environments.  
Some of the factors that lead to improved indoor air quality include, creating awareness among 
the people; improved ventilation; avoiding the usage of fuels (wood, coal) for cooking. Outdoor 
air pollution is regulated by the government to protect the public health and welfare. The 
government has nothing to do with the indoor air quality; it is the individual’s responsibility to 
keep their homes safer. 
34%
26%
22%
12%
6%
Breakdown by disease - Deaths related to Indoor air 
pollution
Stroke
Ischaemic heart disease
Chronic obstructive pulmonary
disease (COPD)
Pneumonia
Lung cancer
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3.4 Particulate Matter (PM2.5/10) health effects 
Incense burning emits smoke that consists of particulate matter, various gaseous pollutants, and 
VOCs. The main purpose of this research is to develop emission factors for PM2.5, PM10, and CO 
from incense burning. The health effects of the pollutants mentioned are reviewed below: 
 
Air particulates are generally categorized by how deep they can penetrate the human respiratory 
system. Particles that are less than 2.5 microns (PM2.5) in size are known as fine particles, and 
these pose the largest health risks because they can enter deeper parts into the human respiratory 
system and lead to adverse health effects. Particles that are greater than 2.5 microns and less than 
10 microns (PM10) in size are known as coarse particles; these are too large to enter the human 
respiratory system, but prolonged exposures of PM10 can lead to respiratory illness. 
  
Incense burning leads to the production of particulate matter, out of which PM2.5 is the most 
released pollutant, which is more hazardous and causes adverse health effects.  There have not 
been any scientific articles on the health effects directly caused by the particles from incense 
burning [4]. The general health effects caused by the particle matter (PM) are summarized below.  
 
Globally, 3% of cardiopulmonary and 5% of lung cancer deaths are attributable to PM. The 
health effects of inhalable PM due to short-term exposure include respiratory and cardiovascular 
morbidity, such as aggravation of asthma, respiratory symptoms and an increase in hospital 
admissions; long-term exposure risks include mortality from cardiovascular and respiratory 
diseases and lung cancer [13].  
 
Short-term exposure to PM10 has significant effects on respiratory health, but for mortality, PM2.5 
is a larger risk factor than PM10 for prolonged exposures. Studies have shown that with a 10 
μg/m3 increase in indoor PM10 concentration, the cardiovascular mortality increased by 0.36% 
and respiratory mortality by 0.42%. Likewise, with a 10 μg/m3 increase in indoor PM2.5 
concentration, the cardiovascular mortality increased by 0.63% and respiratory mortality by 
0.75% [10]. 
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3.5 Carbon Monoxide health effects 
Carbon monoxide (CO) is a colorless, odorless, tasteless, and poisonous gas generally produced 
from the incomplete combustion of fossil fuels, burning of wood, incense, and tobacco. The 
inhalation of CO leads to the displacement of oxygen in the blood and deprives the heart, brain, 
and other vital organs of oxygen. 
 
CO readily combines with hemoglobin much more than oxygen with a factor of 200-300 to form 
carboxyhemoglobin, this reduces the blood’s capacity to transport oxygen. CO, when inhaled in 
low concentrations, leads to headaches, dizziness, weakness, and nausea, while high 
concentrations can be detrimental [4]. 
 
Despite the evidence that incense burning leads to adverse health effects, still many people in the 
developing countries use them in their daily lives.   
 
3.6 Previous studies 
There were few previous efforts to evaluate the emissions rates and emission characteristics from 
incense burning in a controlled environment/laboratory setting. Some of them are summarized 
below: 
 
A study on the emission levels of particles (PM10) and benzene from incense burning, sparklers, 
and cigarettes in an indoor environment was conducted by Tirler in 2015. In his research, 
experiments were performed in a 75m3 volume room. An aerosol spectrometer (Grimm model 
1.108) was used for measuring the PM10 mass and number concentrations. The average 
background PM10 mass concentration in the room was 6 µg/m
3. The experiments were performed 
using different kinds of incense sticks, and the PM10 mass concentrations range between 200 and 
300 µg/m3. The instrument used in the experiment was expensive. Emission rate, flow rate, and 
emission factor computations were lacking in the research [11]. 
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Kumar, et al. in 2014 conducted research on monitoring of indoor particulate matter (PM10, 
PM2.5, PM1) during the burning of mosquito coil, incense sticks (flora sticks and sandal), and 
dhoop. The research was conducted in a 4.27m (14ft) x 3.05 (10ft) x 2.44m (8ft) sized single 
room with a 1.22m (4ft) x 0.31m (1ft) window opening installed with a fan running at 110 rpm 
speed. The Grimm Portable Laser spectrometer was used for monitoring particulate matter. The 
mean concentrations of PM10, PM2.5, PM1 from the burning of incense (flora sticks) were 
854.1µg/m3, 779.8 µg/m3, and 699.8 µg/m3, respectively. The cost of the instrument used was 
expensive. Only the mean concentrations of particulate matter were computed in the 
experiments. Emission rate and emission factor computations were lacking in the experiment. 
There was no repeatability in the experiments [14]. 
 
Manoukian, et al. in 2013 performed research on emission characteristics of air pollutants 
(particles, VOCs) from incense and candle burning in indoor atmospheres. The research was 
conducted using a condensation particle counter (5.403; Grimm Inc) in a rectangular shaped 
room with a volume of 32.3 m3. The study reports that the particle number concentration was 
increased from 0.6 (±0.3) x 104 up to 9.1 (±0.2) x 104 per cm3 after combustion of an incense 
stick. Emission factor calculations were lacking in this research [15]. 
 
Lee, et al. in 2004 characterized the emissions of air pollutants from incense burning in a large 
environmental chamber of 18.26 m3 volume. Ten different types of incense sticks were tested, 
and the emission characteristics of air pollutants emitted were compared.  The air pollutants 
included particulate matter (PM2.5, PM10), VOCs, carbonyls, carbon monoxide (CO), carbon 
dioxide (CO2), nitrogen oxides (NOx), methane (CH4), and non-methane hydrocarbon (NHMC). 
The emission rates of CO from ten different incense sticks ranged between 1.9-794.7 mg/hr, 
PM2.5 emission rates ranged between 9.8-2160.3 mg/hr, and PM10 ranged between 10.8-2536.6 
mg/hr. The EFs of CO from ten different incense sticks ranged between 1.0-227.7 mg/g of 
incense, PM2.5 EFs ranged between 3.3-87.8 mg/g of incense, and PM10 EFs ranged between 4.3-
123.6 mg/g of incense. The instruments used in the experiments were expensive, there was no 
exhaust system installed in the chamber, and the relation between the EF, emission rate and air 
flow was not reported [16]. 
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Lung, et al. in 2003 researched on generation rates and emission factors of particulate matter and 
particle-bound polycyclic aromatic hydrocarbons of incense sticks. Two different incense sticks 
(A and B) were evaluated in this research. The incense sticks were burned inside a 44-cm long 
elutriator. The samples of PM2.5 and PM10 were taken with a Teflon filter for each experiment. 
The emission rates were 573 µg/min for PM2.5-A, 595 µg/min for PM2.5-B, 550 µg/min for PM10-
A, 744 µg/min for PM10-B. The emission factors were 20.8 mg/g of incense PM2.5-A, 44.5 mg/g 
of incense for PM2.5-B, 18.9 mg/g of incense for PM10-A, and 42.7 mg/g of incense for PM10-B. 
The emission rates and emission factors for CO were not reported. The experiments were not 
conducted in a closed chamber [17]. 
 
The literature review and discussion presented in the above sections lead to the following 
conclusions: 
• Particulates particularly PM10 and PM2.5 is a health concern whether it is outdoors or 
indoors, particularly indoor environment leads to increased exposures due to lack of 
dispersion.  
• Similarly, carbon monoxide also leads to health concerns. 
• Incense sticks and other forms of incenses are used around the world for a variety of 
purposes and particularly in worshipping at churches, temples, and other religious places 
where significant number of people gather in indoor environments, which becomes 
hazardous quickly due to lack of dispersion of released pollutants from incense burning. 
• Emission factors are useful for understanding, planning, and managing health risks 
associated with air pollution sources. 
• There were limited attempts in the past to understand the incense burning and the 
associated emission factors for PM10, PM2.5, and carbon monoxide.  Also, the prior 
studies have several limitations.  
• Thus, this proposed research to understand air pollution from incense burning and 
determination of emission factors for PM10, PM2.5, and carbon monoxide is considered 
beneficial to address the air pollution problems associated with incense burning.     
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4. Theoretical Analysis 
A simple mass balance equation is developed to explore the behavior of indoor air pollutants as a 
function of infiltration of outdoor air, indoor sources and sinks, and leakage to the outdoor air. 
Assuming the contents in the indoor environment are uniformly/well mixed, the following 
materials balance is presented [18]: 
 
Rate of pollutant accumulation in box   =  
(Rate of pollutant entering box from outdoors) +  
(Rate of pollutant entering box from indoor emissions) –  
(Rate of pollutant leaving box by leakage to outdoors) –  
(Rate of pollutant leaving box by decay) 
 Or, assuming a first-order decay rate of pollutants, 
  
𝑉
𝑑𝐶
𝑑𝑡
= 𝑄𝐶𝑎 + 𝐸 − 𝑄𝐶 − 𝑘𝐶𝑉                                                  (1) 
Where, 
V = volume of box, m3 
C = concentration of pollutant, g/m3 
t = time, sec 
Q = rate of airflow into and out of box, m3/s 
Ca= concentration of pollutant in outside air, g/m
3 
E = emission rate of pollutant into box from indoor source, g/s 
k = pollutant decay rate coefficient, s-1 
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Figure 6: Mass-balance model for Indoor air pollution. 
The general solution for Eq (1) is 
𝐶𝑡 =
𝐸
𝑉
+𝐶𝑎
𝑄
𝑉
𝑄
𝑉
+𝑘
[1 − exp (−(
𝑄
𝑉
+ 𝑘) 𝑡)] + 𝐶0exp⁡[− (
𝑄
𝑉
+ 𝑘) 𝑡]         (2) 
Where, 
Ct = concentration at time t, g/m
3 
Co = Initial Indoor concentration, g/m
3 
 
4.1 Steady-state condition  
In the steady-state condition, the concentration of the pollutant does not change with time      
(
𝑑𝐶
𝑑𝑡
= 0). By applying this principle, equation (1) reduces to 
 
   𝐶 =
𝑄𝐶𝑎+𝐸
𝑄+Ʀ𝑉
                                                                               (3) 
 
Considering Initial ambient concentration and decay constant as zero, equation (3) reduces to 
 
𝐶 =
𝐸
𝑄
                                                                                                (4) 
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In a special case, when the pollutant in the box is conservative (no decay of pollutant), the 
ambient concentration outside the box is zero (Ca=0), and the initial indoor concentration is zero 
(Co=0), then Eq (1) reduces to 
 
𝐶𝑡 =⁡
𝐸
𝑄
[1 − exp (−(
𝑄
𝑉
) 𝑡)]                                                    (5) 
 
The above discussed indoor air quality model was used to attain the objective of this research. 
 
4.2 Assumptions 
The following assumptions were made for estimating the particulate matter and carbon monoxide 
emission factors from incense burning. 
 
• The contents in the box are uniformly/well mixed 
• No decay of pollutant (k=0)  
• The ambient concentration is zero (Ca=0) 
• The initial indoor concentration is zero (Co=0) 
 
Particulate matter (PM) is removed through precipitation and/or absorption and/or adsorption 
with physical structure in the real world. As we do not have precipitation and the only 
obstruction is the walls of the chamber and the exhaust duct, these were considered negligible. 
Thus, the pollutant decay rate for PM assumed to be negligible. 
 
A study indicates that the CO decay rate constant is 0.0 s-1 [20], so the CO pollutant decay rate is 
considered negligible. 
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5. Methods and Materials 
5.1 Methodology  
This section describes the methodology to compute particulate matter and carbon monoxide 
emission factors from incense burning. The indoor air quality model that was discussed earlier 
was used in computing the emission factors.  
 
When the incense stick starts burning, the pollutant concentration inside the box will increase to 
some extent. By assuming the contents in the box are uniformly/well mixed, the concentration 
remains the same (steady-state condition) for some time, then it decreases and eventually 
becomes zero. This is the basic principle applied in this research.  
 
Field data in combination with the known indoor air quality model equation was used in this 
research to determine the particulate matter and carbon monoxide emission factors from incense 
burning.  
 
The main objective of the research is to determine the PM2.5 (number and mass), PM10 (number 
and mass), and CO EFs from incense burning. Four different cases were designed to attain the 
objective of the research. Several test runs were performed for each case in a test chamber to see 
the repeatability of the results. The other variables that have to computed to pursue the main 
objectives include: the emission rate (E), and flow rate (Q) in the test chamber, these two are the 
unknown variables in this research.  
 
The following are the known and unknown parameters in the research: 
The known variables in the experiment include: 
• Volume of the box (V), m3  
• Concentration of pollutant inside the box at any given time (Ct), g/m3 
• Given time (t), sec 
 
 
 
21 
 
The unknown variables in the experiment include: 
• Emission rate (E) - “µg/sec” or “mg/sec” 
E = Mass of pollutant released/time 
• Flow rate (Q) – “m3/sec” or “l/sec” 
 
The experiments were conducted in a test chamber designed for this research, the pictures of the 
chamber were presented in the materials section. The test chamber has a rectangular duct where 
the incense smoke flows in, and the sensors were installed at the 8*equivalent diameter distance 
to avoid any turbulence effect.  
The equivalent diameter for rectangular duct was calculated using the formula: 
 
𝐷𝑒 =⁡
2∗𝐿∗𝑊
(𝐿+𝑊)
       (6) 
Where De = equivalent diameter, in 
 L = Length of the cross-section of the air flow, in 
 W = Width of the cross-section of the air flow, in 
 
The sampling location was selected at eight diameters downstream (i.e., 8*equivalent length), i.e. 
the CO and particulate matter sensors were installed at this distance to get the concentration 
readings during the experiment.  
 
5.1.1 Estimating the flow rate in the exhaust duct of the test chamber: 
EPA Method 1 provides guidelines for selection of sampling locations and traverse points for 
measuring velocity in ducts [21].  Thus, this method was employed in estimating the average 
velocity in the exhaust duct.  As the cross-sectional area of the exhaust duct was known, the 
exhaust flow rate was computed by multiplying the average velocity with the cross-sectional 
area.   
 
The velocity measurements were taken at the sampling location. The average velocity was 
computed in the exhaust duct as per the EPA Method 1 guidelines. A 3*3 matrix layout was 
taken as shown in Figure 7 and the velocity was measured at 9 traverse points (the centroid of 
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each rectangle on the cross-sectional area of the exhaust duct) as shown in Figure 7. The 
readings were averaged to get the average velocity reading inside the exhaust duct.  
 
 
Figure 7: A 3*3 matrix layout for velocity measurements 
With the average velocity calculated, the flow rate in the exhaust duct was computed using the 
formula: 
 
𝑄 = ⁡𝐴 ∗ 𝑉                                                                    (7) 
Where Q = flow rate, m3/sec 
A = area of cross-section, m2 
 V = average velocity in the rectangular duct, m/sec 
 
Then, the emission rate was calculated using Eq (4) as discussed earlier with known flow rate 
and the average concentration reading from the sensors.  
Note: C in the Eq (4) is Cavg in the experiment, steady-state average concentration. It is 
discussed briefly in the later sections. 
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5.1.2 Emission factor (EF) estimation: 
Emission factor (EF) in this experiment is calculated using the formula given below 
 
𝐸𝐹 =  
𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑃𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 𝑟𝑒𝑙𝑒𝑎𝑠𝑒𝑑
𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡
 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
𝜇𝑔
𝑠
)
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑔
𝑠
)
          (8) 
Emission rate of pollutant (E) is computed using the method discussed earlier 
Incense stick burnt rate is calculated using the formula below 
 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒 =
𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑊1,𝑔)−𝐹𝑖𝑛𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑊2, 𝑔)
𝑇𝑜𝑡𝑎𝑙 𝑡𝑖𝑚𝑒 (𝑇,   𝑠)
                   (9) 
 
5.1.3 Example case 
An example case is described below showing how the emission factors and other variables 
involved in the experiments were computed. 
 
The experimental data was taken from the sensors and organized in a spreadsheet that has two 
columns with date/time and the sensor readings. A graph was plotted with time on X-axis and 
sensor readings on Y-axis. Looking at the graph, some of the fields in the Excel spreadsheet were 
marked as special fields to indicate the start time, first peak, end peak, final time, and stop of the 
experiments; they are described below: 
 
Start time: Represents the time at which the experiment started 
First peak: Represents the time where the steady-state condition begins 
End peak: Represents the time where the steady-state condition ends 
Final Time: Represents the time where the incense stick stops burning 
Stop: Represents an additional time after the incense stick stops burning to allow the 
pollutant concentration to fall to a initial level. 
Note: The total time used in Eq (9) is the difference between start time and final time. 
 
Detailed description for computing (PM2.5/PM10, number and mass) and CO EFs are described 
below: 
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5.1.3.1 Carbon monoxide EFs: 
The following are the steps involved in computing the CO EFs and other variables for each 
experiment: 
• First, the CO readings were downloaded from the CO sensor and saved in an Excel 
spreadsheet  
• The sensor logs the CO values in parts per million (ppm) for every 10 seconds; these 
values were converted to mass concentrations using the formula 
 
𝐶𝑚𝑎𝑠𝑠 =  
1000𝐶𝑝𝑝𝑚𝑀𝑊𝑝
𝑉/𝑛
     (10) 
Where,  
Cmass = mass concentration, μg/m3 
Cppm = volume or molar concentration, ppm 
MWp = molecular weight of pollutant gas, g/gmol 
V/n = volume per mole of an ideal gas, value is 24.45 L/gmol at standard 
temperature (25 oC) and standard pressure (1 atm)  
• After converting CO values to mass concentration, a graph is plotted with time on X-axis 
and mass concentration readings on Y-axis as shown in Figure 8. 
 
 
Figure 8: Carbon monoxide concentration vs time graph 
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• From the graph, first peak, end peak, start time, and final time were noted 
• The average concentration was computed between the first and end peak as shown in 
Figure 8. 
• With the calculated flow rate and the average concentration, the emission rate (E) was 
calculated using Eq (4). 
• Using the emission rate (E) calculated in the previous step, the emission factor was 
calculated using Eq (8) and Eq (9). 
 
5.1.3.2 PM2.5 (mass) EFs: 
The following are the steps involved in calculating the PM2.5 (mass) EFs and other variables for 
each experiment: 
• First, the readings were downloaded from the Dylos particulate matter analyzer and saved 
in an Excel spreadsheet  
• The sensor logs the values in two channels; small (0.5µ<particles<2.5µ) and large 
(2.5µ<particles<10µ) in # particles per 0.01 cubic feet of air for every 1 minute; the small 
(PM2.5) values were converted to mass concentrations using the formula recommended by 
the manufacturer 
PM2.5 mass concentration (µg/m
3) = (# of particles per 0.01 cubic feet)/100 
• After converting values to mass concentration, a graph is plotted with time on X-axis and 
mass concentration readings on Y-axis as shown in Figure 9. 
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Figure 9: PM2.5 mass concentration vs time graph 
 
• From the graph, first peak, end peak, start time, and final time were noted 
• The average concentration was computed between the first and end peak as shown in 
Figure 9. 
• With the calculated flow rate and the average concentration, the emission rate (E) was 
calculated using Eq (4). 
• Using the emission rate (E) calculated in the previous step, the emission factor was 
calculated using Eq (8) and Eq  (9). 
 
5.1.3.3 PM2.5 (number) EFs: 
The following are the steps involved in calculating the PM2.5 (number) EFs for each experiment: 
• First, the PM2.5 (small) readings were downloaded from the Dylos particulate matter 
analyzer and saved in an Excel spreadsheet  
• The sensor logs the values in # PM2.5 particles per 0.01 cubic feet of air for every 1 
minute; the values were converted to # particles per cubic meter. 
• After converting the values, a graph is plotted with time on X-axis and number 
concentration readings on Y-axis. 
• Then, the same steps were used as discussed in calculating PM2.5 mass emission factors 
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5.1.3.4 PM10 (mass) EFs: 
The following are the steps involved in calculating the PM10 (mass) EFs for each experiment: 
• First, the readings were downloaded from the Dylos particulate matter analyzer and saved 
in an Excel spreadsheet  
• The sensor logs the values in two channels; small (0.5µ<particles<2.5µ) and large 
(2.5µ<particles<10µ) in # particles per 0.01 cubic feet of air for every 1 minute; the PM10 
(small + large) values were converted to mass concentrations using the formula 
recommended by the manufacturer 
PM10 mass concentration (µg/m
3) = small/100 + large/3 
• Then, the same steps were used as discussed in calculating PM2.5 mass emission factors 
 
5.1.3.5 PM10 (number) EFs: 
The following are the steps involved in calculating the PM10 (number) EFs for each experiment: 
• First, the readings were downloaded from the Dylos particulate matter analyzer and saved 
in an Excel spreadsheet  
• The sensor logs the values in two channels; small (0.5µ<particles<2.5µ) and large 
(2.5µ<particles<10µ) in # particles per 0.01 cubic feet of air for every 1 minute; the PM10 
number concentration was calculated by adding the small and large channels. The values 
were converted to # particles per cubic meter. 
• After converting the values, a graph is plotted with time on X-axis and number 
concentration readings on Y-axis. 
• Then, the same steps were used as discussed in calculating PM2.5 mass emission factors 
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5.2 Experimental Design 
Experiments were conducted in four different cases (scenarios) to estimate the emission factors 
accurately. Table 1 shows the various cases used in this research. 
 
Table 1: Experimental design 
Case1 One incense stick with one fan  
Case2 Two incense sticks with one fan 
Case3 One incense stick with two fans 
Case4 Two incense sticks with two fans 
 
Several test runs were performed for each case to test the repeatability of the results; all the 
experiments for each case were conducted at the University of New Orleans in the months of 
March, June, and July in the test chamber designed for the research. Dylos particulate matter 
analyzer and industrial scientific carbon monoxide sensors were used to log the PM2.5, PM10, and 
CO readings while conducting experiments. The PM2.5 (mass and number), PM10 (mass and 
number), and carbon monoxide emission factors for each case were computed and reported in the 
results section. 
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5.3 Experimental Procedure 
All the experiments involved in this research were conducted at the University of New Orleans. 
The following procedure was followed for each experiment performed. 
 
• Initial weight of the incense stick (before burning) was measured using a weighing 
balance 
• The whole box was cleared with ambient air, so the initial concentration is approximately 
zero, and the fans were turned on 
• The particulate matter and carbon monoxide sensors were initiated to log the readings 
• Then, incense stick was lighted and left in the chamber, and the top of the box was closed 
to keep it air-tight. The start time of the experiment was noted 
• The experiment was performed until the incense stick stopped burning. The final time of 
the experiment was noted 
• The instruments were kept running until the pollutant concentration came to initial level 
(this usually takes around 5 minutes) 
• The total time of the experiment was noted 
• The final weight (small stick left after burning) of the incense was measured 
• The data was downloaded from the sensors and then analyzed to compute the results 
 
Several experiments were conducted with a time gap of 30 minutes between each experiment. 
This was to ensure the pollutant concentrations inside the chamber come to the initial levels. 
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5.4 Materials 
5.4.1 Test Chamber 
The test chamber required for this research is designed as per the EPA Method 1 guidelines. The 
setup with all the dimensions is shown in Figure 10. It is made of acrylic glass to see the smoke 
from the incense burning visually. The box was fabricated in such a way that all the openings 
were sealed to make it an airtight box. It has openings on one side to allow ambient air to enter 
as shown in Figure 10. It has a lid on the top that can be opened to setup the incense stick, a cup 
holder and a container as shown in Figure 11. 
 
A fan was installed to draw the air through the rectangular duct as shown in Figure 11. The fan 
was fixed to a plate that can slide down as shown in Figure 11. Sensors were placed inside the 
chamber to record the pollutant readings. An incense stick in a cup holder was placed in a 
container with water; this was to ensure that the soot generated from incense burning does not 
affect the particulate matter readings. The actual laboratory setup of the test chamber is shown in 
Figure 12, 13. 
 
 
Figure 10: Isometric view of the test chamber. A. Incense stick, B. Cup holder, C. Container, D. Fan, E. 
CO sensor, F. Dylos Sensor 
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Figure 11: Isometric view showing the initial setup 
 
 
Figure 12: Test chamber used in this research (Front view) 
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Figure 13: Test chamber used in this research (Isometric view) 
 
5.4.2 Dylos Monitor 
The Dylos DC 1700 particulate matter analyzer was used in the experiments as shown in Figure 
14. It is a real-time analyzer that can be used for both ambient and indoor environments. It has an 
LCD screen that displays the number of particles in real-time; the left number represents the 
number of particles that are >0.5 microns and <2.5 microns in size, and the right number 
represents the number of particles that are >2.5 microns and <10 microns in size. It works on the 
principle of laser-based particle counter; it has an internal battery that runs for 6 hours of 
continuous operation. It has a real-time clock that stamps the date and time of each reading. Data 
can be logged in varying time intervals ranging from one minute to one hour. It has an internal 
memory that can store up to 10,000 data points, and the data can be downloaded by connecting 
the instrument to PC or laptop through RS 232 cable provided by the manufacturer [22]. 
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Figure 14: Dylos particulate matter analyzer 
 
The manufactured recommended formulas were used for converting the number concentration to 
mass concentration. 
PM2.5 mass concentration (µg/m3) = (# of particles per 0.01 cubic feet on the left channel)/100 
PM10 mass concentration (µg/m3) = (# of particles per 0.01 cubic feet on the right channel)/3 
 
5.4.3 Industrial Scientific carbon monoxide monitor 
The GasBadge Pro manufactured by Industrial Scientific was used to monitor carbon monoxide 
(CO) in the experiments as shown in Figure 15. It is a real-time CO analyzer that can detect 
values between 0 to 1500 ppm with 1ppm resolution. It is a portable instrument, runs on battery, 
and can be used in ambient and indoor air monitoring applications. The data can be logged in 
varying time intervals ranging from 2 to 300 seconds in 2-second increments. It has an inbuilt 
data logging capability that can store up to one year of data with one-minute logging intervals 
[23]. 
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Figure 15: Carbon monoxide sensor 
5.4.4 Fan 
An exhaust fan was installed to draw out air through the exhaust duct during the experiment. The 
speed of the fan can be controlled using a speed control unit as shown in Figure 16. The fan was 
run at 100% throttle for all the experiments. 
 
 
Figure 16: Exhaust fan used in this research 
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5.4.5 Incense Sticks 
Indian musk incense sticks were used for all the experiments as shown in Figure 17. These are 
hand rolled, manufactured in Mumbai, India. Incense sticks were placed in a cup holder inside 
the test chamber to perform experiments. The composition of the incense stick is not given by 
the manufacturer. 
 
 
Figure 17: Incense sticks used in the experiments 
 
5.4.6 Weighing balance 
A weighing balance was used to measure the weight of incense stick before (initial weight) and 
after burning (final weight) as shown in Figure 18. The readings measured were used in 
calculating the particulate matter and carbon monoxide emission factors. 
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Figure 18: Weighing balance 
 
5.4.7 TSI Air Velocity Meter 
The Air Velocity Transducer 8455-09 was used in this research to estimate the air flow inside the 
exhaust duct. It is ideal in research and development labs for both temporary and permanent 
installations for air velocity measurement. It has a probe as shown in Figure 19; the probe is kept 
in the exhaust duct to measure the air velocity. The velocity reading (m/s) will be given on the 
screen as shown in Figure 20. The actual setup with a velocity meter and a stand to hold the 
meter is shown in Figure 21 [24]. 
 
 
Figure 19: Velocity meter used to estimate the flow rate 
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Figure 20: Velocity readings from the TSI air velocity meter 
 
 
Figure 21: Velocity probe with a stand to measure the velocity at different locations in the exhaust duct 
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6. Results and Data Analysis 
Dylos particle analyzer and industrial scientific carbon monoxide sensors were used to record the 
values of PM10/PM2.5 and CO for computing EFs from incense burning. All the experiments in 
this research were conducted at the University of New Orleans in the month of March, June, and 
July 2017. The data from the sensors were downloaded and then analyzed to compute the results.   
 
The particulate matter and CO EFs from incense burning were reported in two sections, and they 
are as follows: 
1. EFs based on flow rate computed using the velocity measurements and  
2. EFs based on flow rate given by the fan manufacturer.  
 
The EFs in each section is reported for four different cases/scenarios as discussed in the 
experimental design section. The EFs for different pollutants are as follows: 
• Carbon monoxide mass concentration 
• PM2.5 (mass) concentration 
• PM2.5 (number) concentration 
• PM10 (mass) concentration 
• PM10 (number) concentration 
 
The following variables were computed along with the EFs and reported in each section for four 
different cases: 
• Emission rate (E) - µg of pollutant released/s or # particles released/s 
• Flow rate (Q) - liters of pollutant drawn out/min 
• Burnt rate (B.R) - mg of incense burnt/min 
• Emission factor (EF) - 
o mg of pollutant released/g of incense burnt or  
o µg of pollutant released/g of incense burnt or  
o # particles released/g of incense burnt 
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6.1 EFs based on flow rate computed using the velocity measurements 
The velocity measurements were taken at 9 traverse points of the cross-sectional area of the 
exhaust duct as discussed in methodology section. The 9 velocity readings were averaged and 
used in the EF computations. The velocity measurement results and the average readings for one, 
two fans were presented in Table 2. The average velocity readings were then used to estimate the 
flow rate (Q) in the exhaust duct using the known cross-sectional area, the flow rate results were 
presented in Table 3. 
  
Table 2: Velocity measurements at 9 traverse points for one fan and two fans 
Traverse Points 
One fan - Velocity reading, 
m/s 
Two fans - Velocity reading, 
m/s 
1 0.077 0.060 
2 0.080 0.085 
3 0.080 0.090 
4 0.090 0.140 
5 0.140 0.130 
6 0.160 0.170 
7 0.080 0.120 
8 0.110 0.120 
9 0.100 0.150 
Average 0.102 0.118 
 
Table 3: Flow rate values inside the rectangular duct 
Criteria Area, m2 Velocity, m/s Air flow, m3/s Air flow, l/min 
Single fan 0.034 0.102 3.4 x 10^-3 2.0 x 10^2 
Two fans 0.034 0.118 4.0 x 10^-3 2.4 x 10^2 
 
Sample calculations: 
Sample calculations used in computing EFs for CO are discussed in this section.  
Methodology involved measuring/computing the following variables:  
(a) Mass of incense stick burnt 
(b) Burnt time (time between lighting of the incense stick and the end of the burning)  
(c) Incense stick mass burnt rate 
(d) Determining average velocity of the exhaust gas using a portable velocity meter 
(e) Volumetric flow rate 
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(f)  Computing the steady-state average concentration 
(g) Computing CO emission rate  
(h) Finally computing the EF for CO. 
 
Calculations below are for a specific experiment (Case 1, Experiment 1):  
Mass of incense stick 
Initial weight (W1, g) = 1.568; Final weight (W2, g) = 0.028 
Burnt time 
Time (s) = 2510 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(1.568⁡ − ⁡0.028)𝑔
⁡2510⁡𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 37 
Average velocity  
V (m/s) = 0.102 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 3.4 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 200⁡
𝑙
𝑚𝑖𝑛
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Average concentration 
Cavg = 18 ppm 
𝐶𝑚𝑎𝑠𝑠 =  
1000𝐶𝑝𝑝𝑚𝑀𝑊𝑝
𝑉/𝑛
 
 
𝐶𝑚𝑎𝑠𝑠 =  
1000 ∗ 18 ∗ 28.01
24.45
 
Note: The experiment was conducted at around 25 o C 
𝐶𝑚𝑎𝑠𝑠 = 20,620.85⁡
𝜇𝑔
𝑚3
  
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
𝐸 = 20,620.85
µ𝑔
𝑚3
⁡ ∗ 200
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 69⁡
𝜇𝑔
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
𝜇𝑔
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
69 
𝜇𝑔
𝑠 ∗
𝑚𝑔
1000⁡𝜇𝑔⁡ ∗
60⁡𝑠
𝑚𝑖𝑛
37 (
𝑚𝑔
𝑚𝑖𝑛) ∗
𝑔
1000⁡𝑚𝑔
 
𝐸𝐹 = 110⁡
𝑚𝑔
𝑔
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Carbon Monoxide Emission Factors 
The carbon monoxide emission factors from incense burning for four different cases is presented 
in Table 4.  Several test runs were performed for each case, and the average, standard deviation 
for the results were computed and reported in the table below. The bar graph (Fig 22) was 
presented to see the difference in EFs for four different cases. 
 
Table 4: Average and standard deviation of the CO results for four cases 
Case 
Emission rate (µg/s) Flow rate (l/min)  Burnt rate (mg/min) Emission factor (mg/g) 
Avg x 10^-1 S.D  Avg x 10^-2 S.D  Avg  S.D  Avg  S.D  
Case-1 6.8 5.7 2.0 0.0 36 3.0 120 4.9 
Case-2 14 16 2.0 0.0 71 4.3 120 10.9 
Case-3 6.4 2.5 2.4 0.0 35 0.75 110 6.3 
Case-4 14 16 2.4 0.0 73 6.5 120 4.9 
 
 
Figure 22: Graph representing average CO EFs for four cases 
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PM2.5 (mass) Emission Factors 
The PM2.5 (mass) emission factors from incense burning for four different cases is presented in 
Table 5.  Several test runs were performed for each case, and the average, standard deviation for 
the results were computed and reported in the table below. The bar graph (Fig 23) was presented 
to see the difference in EFs for four different cases. 
 
Table 5: Average and standard deviation of the PM2.5 (mass) results for four cases 
Case 
Emission rate (µg/s) Flow rate (l/min)  Burnt rate (mg/min) Emission factor (mg/g) 
Avg  S.D  Avg x 10^-2 S.D  Avg  S.D  Avg  S.D  
Case-1 1.4 0.049 2.0 0.0 36 3.0 2.4 0.30 
Case-2 1.0 0.27 2.0 0.0 71 4.3 0.88 0.25 
Case-3 1.7 0.10 2.4 0.0 35 0.75 3.0 0.14 
Case-4 1.4 0.10 2.4 0.0 71 4.1 1.2 0.088 
 
 
Figure 23: Graph representing average PM2.5 (mass) EFs for four cases 
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PM2.5 (number) Emission Factors 
The PM2.5 (number) emission factors from incense burning for four different cases is presented 
in Table 6.  Several test runs were performed for each case, and the average, standard deviation 
for the results were computed and reported in the table below. The bar graph (Fig 24) was 
presented to see the difference in EFs for four different cases. 
 
Table 6: Average and standard deviation of the PM2.5 (number) results for four cases 
Case 
Emission rate (#particles/s) Flow rate (l/min)  Burnt rate (mg/min) 
Emission factor 
(#particles/µg)  
Avg x 10^-5 S.D x 10^-4 Avg x 10^-2 S.D  Avg  S.D  Avg x 10^-2 S.D x 10^-1 
Case-1 5.2 2.9 2.0 0.0 36 3.0 8.8 12 
Case-2 3.7 9.3 2.0 0.0 71 3.9 3.1 8.3 
Case-3 6.2 3.9 2.4 0.0 35 0.75 11 5.2 
Case-4 5.1 3.2 2.4 0.0 71 4.1 4.3 2.9 
 
 
 
Figure 24: Graph representing average PM2.5 (number) EFs for four cases 
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PM10 (mass) Emission Factors 
The PM10 (mass) emission factors from incense burning for four different cases is presented in 
Table 7.  Several test runs were performed for each case, and the average, standard deviation for 
the results were computed and reported in the table below. The bar graph (Fig 25) was presented 
to see the difference in EFs for four different cases. 
 
Table 7: Average and standard deviation of the PM10 (mass) results for four cases 
Case 
Emission rate (µg/s) Flow rate (l/min)  Burnt rate (mg/min) Emission factor (mg/g) 
Avg  S.D  Avg x 10^-2 S.D  Avg  S.D  Avg  S.D  
Case-1 20 3.4 2.0 0.0 36 3.0 32 3.7 
Case-2 28 5.8 2.0 0.0 71 4.3 24 6.0 
Case-3 19 2.6 2.4 0.0 35 0.75 32 3.8 
Case-4 48 15 2.4 0.0 71 4.1 40 12 
 
 
 
Figure 25: Graph representing average PM10 (mass) EFs for four cases 
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PM10 (number) Emission Factors 
The PM10 (number) emission factors from incense burning for four different cases is presented in 
Table 8.  Several test runs were performed for each case, and the average, standard deviation for 
the results were computed and reported in the table below. The bar graph (Fig 26) was presented 
to see the difference in EFs for four different cases. 
 
Table 8: Average and standard deviation of the PM10 (number) results for four cases 
Case 
Emission rate (#particles/s) Flow rate (l/min)  Burnt rate (mg/min) 
Emission factor 
(#particles/µg)  
Avg x 10^-5 S.D x 10^-5 Avg x 10^-2 S.D  Avg  S.D  Avg x 10^-2 S.D x 10^-1 
Case-1 7.1 0.35 2.0 0.0 36 3.0 12 12 
Case-2 6.6 1.4 2.0 0.0 71 3.9 5.6 13 
Case-3 7.7 0.60 2.4 0.0 35 0.75 14 7.5 
Case-4 9.9 2.0 2.4 0.0 71 4.1 8.5 16 
 
 
Figure 26: Graph representing average PM10 (number) EFs for four cases 
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From the above tables and figures, it can be observed that the CO emission factors for four cases 
were consistent. For PM2.5 (mass and number), PM10 (mass and number), the EFs developed with 
single incense stick were consistent, but the EFs with two incense sticks were not consistent. 
This is because of the Dylos sensor is not sensitive at higher particulate concentrations. The 
amount of smoke generated from two incense sticks was so high, the sensor was not able to 
measure those higher concentrations. Thus, the PM10 (mass and number) and PM2.5 (mass and 
number) EFs developed using two incense sticks were considered not reliable.   
 
6.2 EFs based on flow rate computed using the fan manufacturer value 
The air flow of the fan given by the manufacturer was 23 cubic feet/min for a single fan, 
theoretically for two fans, it will be 46 cubic feet/min. The air flow values were then converted 
to cubic meter/sec or liter/min and then used for computing EFs. 
 
Carbon Monoxide Emission Factors 
The carbon monoxide emission factors from incense burning for four different cases is presented 
in Table 9.  Several test runs were performed for each case, and the average, standard deviation 
for the results were computed and reported in the table below. The bar graph (Fig 27) was 
presented to see the difference in EFs for four different cases. 
 
Table 9: Average and standard deviation of the CO results for four cases 
Case 
Emission rate (µg/s) Flow rate (l/min)  Burnt rate (mg/min) Emission factor (mg/g) 
Avg x 10^-2 S.D x 10^-1 Avg x 10^-2 S.D  Avg  S.D  Avg  S.D  
Case-1 2.1 1.5 6.0 0.0 36 3.0 340 12 
Case-2 4.2 4.5 6.0 0.0 71 3.9 350 22 
Case-3 3.2 1.1 12 0.0 35 0.75 550 23 
Case-4 7.0 8.0 12 0.0 73 6.5 570 17 
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Figure 27: Graph representing average CO EFs for four cases 
 
PM2.5 (mass) Emission Factors 
The PM2.5 (mass) emission factors from incense burning for four different cases is presented in 
Table 10.  Several test runs were performed for each case, and the average, standard deviation 
for the results were computed and reported in the table below. The bar graph (Fig 28) was 
presented to see the difference in EFs for four different cases. 
 
Table 10: Average and standard deviation of the PM2.5 (mass) results for four cases 
Case 
Emission rate (µg/s) Flow rate (l/min)  Burnt rate (mg/min) Emission factor (mg/g) 
Avg   S.D  Avg x 10^-2 S.D  Avg  S.D  Avg  S.D  
Case-1 4.3 0.22 6.0 0.0 36 3.0 7.3 0.99 
Case-2 3.1 0.75 6.0 0.0 71 3.9 2.6 0.68 
Case-3 8.8 0.55 12 0.0 35 0.75 15 0.75 
Case-4 7.1 0.47 12 0.0 71 4.1 6.0 0.40 
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Figure 28: Graph representing average PM2.5 (mass) EFs for four cases 
 
PM2.5 (number) Emission Factors 
The PM2.5 (number) emission factors from incense burning for four different cases is presented 
in Table 11.  Several test runs were performed for each case, and the average, standard deviation 
for the results were computed and reported in the table below. The bar graph (Fig 29) was 
presented to see the difference in EFs for four different cases. 
 
Table 11: Average and standard deviation of the PM2.5 (number) results for four cases 
Case Emission rate (#particles/s)  Flow rate (l/min)  Burnt rate (mg/min) 
Emission rate 
(#particles/µg)  
 Avg x 10^-5 S.D x 10^-4 Avg x 10^-2 S.D  Avg  S.D  Avg x 10^-2 S.D x 10^-1 
Case-1 15 5.0 6.0 0.0 36 3.0 26 31 
Case-2 11 28 6.0 0.0 71 3.9 9.2 26 
Case-3 31 19 12 0.0 35 0.75 53 26 
Case-4 25 16 12 0.0 71 4.1 21 15 
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Figure 29: Graph representing average PM2.5 (number) EFs for four cases 
 
PM10 (mass) Emission Factors 
The PM2.5 (mass) emission factors from incense burning for four different cases is presented in 
Table 12.  Several test runs were performed for each case, and the average, standard deviation 
for the results were computed and reported in the table below. The bar graph (Fig 30) was 
presented to see the difference in EFs for four different cases. 
 
Table 12: Average and standard deviation of the PM10 (mass) results for four cases 
Case 
Emission rate (µg/s) Flow rate (l/min)  Burnt rate (mg/min) Emission factor (mg/g) 
Avg   S.D  Avg x 10^-2 S.D  Avg  S.D  Avg x 10^-2 S.D  
Case-1 58 9.6 6.0 0.0 36 3.0 0.96 9.8 
Case-2 83 16 6.0 0.0 71 3.9 0.71 16 
Case-3 93 11 12 0.0 35 0.75 1.6 13 
Case-4 240 74 12 0.0 71 4.1 2.0 59 
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Figure 30: Graph representing average PM10 (mass) EFs for four cases 
 
PM10 (number) Emission Factors 
The PM10 (number) emission factors from incense burning for four different cases is presented in 
Table 13.  Several test runs were performed for each case, and the average, standard deviation 
for the results were computed and reported in the table below. The bar graph (Fig 31) was 
presented to see the difference in EFs for four different cases. 
 
Table 13: Average and standard deviation of the PM10 (number) results for four cases 
Case 
Emission rate (#particles/s)  Flow rate (l/min)  Burnt rate (mg/min) 
Emission rate 
(#particles/µg)  
Avg x 10^-6 S.D x 10^-5 Avg x 10^-2 S.D  Avg  S.D  Avg x 10^-3 S.D x 10^-2 
Case-1 2.1 1.1 6.0 0.0 36 3.0 3.5 2.9 
Case-2 2.0 3.8 6.0 0.0 71 3.9 1.7 3.6 
Case-3 4.0 2.8 12 0.0 35 0.75 6.9 3.7 
Case-4 5.0 9.0 12 0.0 71 4.1 4.2 6.8 
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Figure 31: Graph representing average PM10 (number) EFs for four cases 
 
In this research, both (a) measured flow rates applicable for the experimental setup used and (b) 
the manufacturer supplied flow rates were used to compute EFs.  The purpose was to see the 
variation in EFs using these two methods.  However, it should be noted that the flow rates given 
by the manufacturer may be for unrestricted flow conditions.  In our case, the flow was restricted 
and was only let into the test chamber through six openings of 1 inch in diameter.  The measured 
flow rates reflect this fact as indicated by the reduced measured flow rate compared to the 
manufacturer supplied flow rate.  Thus, the EFs computed using the actual/measured flow rates 
are more reliable.   
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7. Conclusions 
Indoor air quality is a growing concern in the world; incense burning is a major threat to indoor 
air quality deterioration. Particulate matter (PM2.5/PM10, mass & number concentration) and 
carbon monoxide EFs from incense burning were developed in this research. The EFs developed 
in this research can be useful in public health risk assessments. EFs are useful to estimate the 
total emissions if the annual consumption of incense sticks is known, this will help in developing 
emission control strategies to minimize emissions. This research can help other researchers and 
creates awareness among people about the potential indoor sources that can be a threat to the 
human health. 
 
This research methodology can be further refined to develop EFs for various incense sticks with 
different compositions to evaluate the emission characteristics. Also, this methodology can be 
used to other indoor sources and helps in quantifying the emissions.   
 
The CO, PM2.5 (mass), PM2.5 (number), PM10 (mass), PM10 (number) EFs (section 1) developed 
in this research are between 110-120 mg/g of incense, 2.5-3 mg/g of incense, 800-1100 
#particle/µg of incense, 32-33 mg/g of incense, 1200-1400 #particle/µg of incense respectively. 
The CO, PM2.5 (mass), PM10 (mass) EFs are matching with the literature. Several test runs for 
each scenario gave consistent results. The EFs of CO from ten different incense sticks ranged 
between 1.0-227.7 mg/g of incense, PM2.5 EFs ranged between 3.3-87.8 mg/g of incense, and 
PM10 EFs ranged between 4.3-123.6 mg/g of incense (Lee, et al., 2004). 
 
The pollutant concentrations measured in the test chamber during the experiments are higher 
than the Permissible Exposure Limits (PELs) suggested by Occupational Safety and Health 
Administration (OSHA) and the National Ambient Air Quality Standards (NAAQS) by EPA.  
However, it is important to note that these exposure conditions may or may not exist in homes, 
temples, and other indoor environments. The actual exposure conditions (or pollutant 
concentrations in indoor environments) can be computed using the EFs developed in this 
research, along with the room and ventilation conditions.   
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Dylos monitor is not sensitive for higher ranges of particulate matter (PM2.5/PM10) 
concentrations, so the EFs developed using two incense sticks (burning at the same time) were 
considered not reliable. The gravimetric method can yield reliable results, but it is cumbersome 
and expensive. 
 
The EFs developed using the fan manufacturer air-flow value resulted in high EFs. This is due to 
the restricted air flow, due to a very few openings (six 1-inch holes on one side of the chamber) 
to allow the ambient air to flow into the chamber. Thus, the airflow indicated by the 
manufacturer might not be realistic for the experimental conditions used in this research. 
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8. Limitations and Future Recommendations 
Experiments were performed using a single kind of incense stick because of time constraint. 
Different kinds of incense sticks should be evaluated using this research. EFs for various incense 
sticks with different compositions must be evaluated and find the relationship between the 
composition of the material and pollutants emitted. 
 
As the sensors (Dylos and Industrial Scientific CO sensor) were not based on Environmental 
Protection Agency (EPA) recommended methods, the results obtained may not be as accurate as 
the standard methods (E.g., gravimetric analysis for particulate matter), so usage of standard 
methods to estimate the EFs is recommended.  
 
Evaluation of EFs with the pollutant decay rate is recommended for future studies. 
 
The same methodology can be implemented for determining the EFs for various gaseous 
pollutants, VOCs, and other pollutants. Various indoor sources (candle burning, tobacco 
products) can be tested, and the emission rates, EFs can be compared and the potential indoor 
source can be determined. 
 
Use of EFs developed in this research can be used for assessing public health risks and the 
methodology can be used to assess EFs for other pollutants. EFs developed in this research and 
future research can be used to compute cancer and non-cancer health risks. Likewise, this 
research can be used to compute cancer and noncancer risk probabilities for other indoor sources 
and different pollutants.  
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10. Appendix  
10.1 Appendix A - Experimental results for all cases/scenarios 
EFs based on flow rate computed using velocity measurements 
Carbon Monoxide Emission Factors 
Table A 1: CO experimental results for Case1 (From Tables C 1 – C 5) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 69 2.0 37 110 
Exp-2 58 2.0 30 120 
Exp-3 69 2.0 37 110 
Exp-4 74 2.0 38 120 
Exp-5 73 2.0 38 120 
Avg 68 2.0 36 120 
S.D 5.7 0.0 3.0 4.9 
 
Table A 2: CO experimental results for Case2 (From Tables C 6 – C 9) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 150 2.0 76 120 
Exp-2 110 2.0 64 100 
Exp-3 150 2.0 71 130 
Exp-4 140 2.0 72 120 
Avg 138 2.0 71 120 
S.D 16 0.0 4.3 10.9 
 
Table A 3: CO experimental results for Case3 (From Tables C 10 – C 14) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 59 2.4 34 100 
Exp-2 66 2.4 34 120 
Exp-3 64 2.4 36 110 
Exp-4 65 2.4 35 110 
Exp-5 65 2.4 35 110 
Avg 64 2.4 35 110 
S.D 2.5 0.0 0.75 6.3 
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Table A 4: CO experimental results for Case4 (From Tables C 15 – C 19) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 140 2.4 71 120 
Exp-2 120 2.4 64 110 
Exp-3 140 2.4 73 120 
Exp-4 140 2.4 75 110 
Exp-5 170 2.4 84 120 
Avg 140 2.4 73 120 
S.D 16 0.0 6.5 4.9 
 
PM2.5 Mass Emission Factors 
Table A 5: PM2.5 (mass) experimental results for Case1(From Tables C 20 – C 24) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) x 
10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 1.4 2.0 37 2.3 
Exp-2 1.5 2.0 30 3.0 
Exp-3 1.5 2.0 37 2.4 
Exp-4 1.4 2.0 38 2.2 
Exp-5 1.4 2.0 38 2.2 
Avg 1.4 2.0 36 2.4 
S.D 0.049 0.0 3.0 0.30 
 
Table A 6: PM2.5 (mass) experimental results for Case2 (From Tables C 25 – C 28) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 1.3 2.0 76 1.0 
Exp-2 1.3 2.0 64 1.2 
Exp-3 0.73 2.0 71 0.62 
Exp-4 0.81 2.0 72 0.68 
Avg 1.0 2.0 71 0.88 
S.D 0.27 0.0 4.3 0.25 
 
Table A 7: PM2.5 (mass) experimental results for Case3 (From Tables C 29 – C 33) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 1.7 2.4 34 3.0 
Exp-2 1.7 2.4 34 3.0 
Exp-3 1.9 2.4 36 3.2 
Exp-4 1.6 2.4 35 2.7 
Exp-5 1.8 2.4 35 3.1 
Avg 1.7 2.4 35 3.0 
S.D 0.10 0.0 0.75 0.14 
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Table A 8: PM2.5 (mass) experimental results for Case4 (From Tables C 34 – C 37) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 1.5 2.4 71 1.3 
Exp-2 1.3 2.4 64 1.2 
Exp-3 1.5 2.4 73 1.2 
Exp-4 1.3 2.4 75 1.0 
Avg 1.4 2.4 71 1.2 
S.D 0.10 0.0 4.1 0.088 
 
PM2.5 (number) Emission Factors 
Table A 9: PM2.5 (number) experimental results for Case1 (From Tables C 20 – C 24) 
Exp No Emission rate 
(#particles/s) x 10^-4 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1 50 2.0 37 810 
Exp-2 56 2.0 30 1,100 
Exp-3 55 2.0 37 900 
Exp-4 49 2.0 38 800 
Exp-5 50 2.0 38 800 
Avg 52 2.0 36 880 
S.D 2.9 0.0 3.0 120 
 
Table A 10: PM2.5 (number) experimental results for Case2 (From Tables C 25 – C 28) 
Exp No Emission rate 
(#particles/s) x 10^-4 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1 46 2.0 76 360 
Exp-2 46 2.0 65 420 
Exp-3 26 2.0 71 220 
Exp-4 29 2.0 72 240 
Avg 37 2.0 71 310 
S.D 9.3 0.0 3.9 83 
 
Table A 11: PM2.5 (number) experimental results for Case3 (From Tables C 29 – C 33) 
Exp No Emission rate 
(#particles/s) x 10^-4 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1 60 2.4 34 1,100 
Exp-2 58 2.4 34 1,000 
Exp-3 68 2.4 36 1,100 
Exp-4 58 2.4 35 990 
Exp-5 64 2.4 35 1,100 
Avg 62 2.4 35 1,100 
S.D 3.9 0.0 0.75 52 
 
 
61 
 
Table A 12: PM2.5 (number) experimental results for Case4 (From Tables C 34 – C 37) 
Exp No Emission rate 
(#particles/s) x 10^-4 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1 56 2.4 71 470 
Exp-2 46 2.4 64 430 
Exp-3 52 2.4 73 430 
Exp-4 48 2.4 75 380 
Avg 51 2.4 71 430 
S.D 3.2 0.0 4.1 29 
 
PM10 (mass) Emission Factors 
Table A 13: PM10 (mass) experimental results for Case1 (From Tables C 20 – C 24) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 21 2.0 37 34 
Exp-2 13 2.0 30 26 
Exp-3 23 2.0 37 37 
Exp-4 20 2.0 38 32 
Exp-5 21 2.0 38 33 
Avg 20 2.0 36 32 
S.D 3.4 0.0 3.0 3.7 
 
Table A 14: PM10 (mass) experimental results for Case2 (From Tables C 25 – C 28) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 28 2.0 76 22 
Exp-2 35 2.0 64 32 
Exp-3 19 2.0 71 16 
Exp-4 30 2.0 72 25 
Avg 28 2.0 71 24 
S.D 5.8 0.0 4.3 6.0 
 
Table A 15: PM10 (mass) experimental results for Case3 (From Tables C 29 – C 33) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 18 2.4 34 32 
Exp-2 15 2.4 34 26 
Exp-3 23 2.4 36 38 
Exp-4 18 2.4 35 31 
Exp-5 19 2.4 35 33 
Avg 19 2.4 35 32 
S.D 2.6 0.0 0.75 3.8 
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Table A 16: PM10 (mass) experimental results for Case4 (From Tables C 34 – C 37) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 49 2.4 71 41 
Exp-2 33 2.4 64 31 
Exp-3 71 2.4 73 58 
Exp-4 37 2.4 75 30 
Avg 48 2.4 71 40 
S.D 15 0.0 4.1 12 
 
PM10 (number) Emission Factors 
Table A 17: PM10 (number) experimental results for Case1 (From Tables C 20 – C 24) 
Exp No Emission rate 
(#particles/s) x 10^-4 
Flow rate 
(l/min) x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1 70 2.0 37 1,100 
Exp-2 68 2.0 30 1,400 
Exp-3 78 2.0 37 1,300 
Exp-4 69 2.0 38 1,100 
Exp-5 71 2.0 38 1,100 
Avg 71 2.0 36 1,200 
S.D 3.5 0.0 3.0 120 
 
Table A 18: PM10 (number) experimental results for Case2 (From Tables C 25 – C 28) 
Exp No Emission rate 
(#particles/s) x 10^-4 
Flow rate 
(l/min) x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1 73 2.0 76 580 
Exp-2 82 2.0 65 760 
Exp-3 46 2.0 71 390 
Exp-4 61 2.0 72 510 
Avg 66 2.0 71 560 
S.D 14 0.0 3.9 130 
 
Table A 19: PM10 (number) experimental results for Case3 (From Tables C 29 – C 33) 
Exp No Emission rate 
(#particles/s) x 10^-4 
Flow rate 
(l/min) x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1  76  2.4 34 1,300 
Exp-2 73 2.4 34 1,300 
Exp-3 90 2.4 36 1,500 
Exp-4 76 2.4 35 1,300 
Exp-5 82 2.4 35 1,400 
Avg 77 2.4 35 1,400 
S.D 6.0 0.0 0.75 75 
63 
 
Table A 20: PM10 (number) experimental results for Case4 (From Tables C 34 – C 37) 
Exp No Emission rate 
(#particles/s) x 10^-4 
Flow rate 
(l/min) x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1 100 2.4 71 850 
Exp-2 79 2.4 64 740 
Exp-3 130 2.4 73 1,100 
Exp-4 86 2.4 75 690 
Avg 99 2.4 71 850 
S.D 20 0.0 4.1 160 
 
EFs based on flow rate computed using the fan manufacturer value 
Carbon Monoxide Emission Factors 
 
Table A 21: CO experimental results for Case1 (From Tables C 1 – C 5) 
Exp No Emission rate (µg/s) 
x 10^-2 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 2.0 6.0 37 320 
Exp-2 1.8 6.0 30 350 
Exp-3 2.1 6.0 37 340 
Exp-4 2.2 6.0 38 350 
Exp-5 2.2 6.0 38 350 
Avg 2.1 6.0 36 342 
S.D 0.15 0.0 3.0 12 
 
Table A 22: CO experimental results for Case2 (From Tables C 6 – C 9) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 460 6.0 76 360 
Exp-2 340 6.0 65 310 
Exp-3 430 6.0 71 360 
Exp-4 430 6.0 72 360 
Avg 415 6.0 71 350 
S.D 45 0.0 3.9 22 
 
Table A 23: CO experimental results for Case3 (From Tables C 10 – C 14) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 300 12 34 530 
Exp-2 330 12 34 590 
Exp-3 320 12 36 530 
Exp-4 330 12 35 570 
Exp-5 320 12 35 550 
Avg 320 12 35 550 
S.D 11 0.0 0.75 23 
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Table A 24: CO experimental results for Case4 (From Tables C 15 – C 19) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 680 12 71 580 
Exp-2 580 12 64 540 
Exp-3 690 12 73 570 
Exp-4 720 12 75 580 
Exp-5 830 12 84 590 
Avg 700 12 73 570 
S.D 80 0.0 6.5 17 
 
PM2.5 (mass) Emission Factors 
Table A 25: PM2.5 (mass) experimental results for Case1 (From Tables C 20 – C 24) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 4.2 6.0 37 6.9 
Exp-2 4.6 6.0 30 9.2 
Exp-3 4.6 6.0 37 7.5 
Exp-4 4.1 6.0 38 6.5 
Exp-5 4.2 6.0 38 6.6 
Avg 4.3 6.0 36 7.3 
S.D 0.22 0.0 3.0 0.99 
 
Table A 26: PM2.5 (mass) experimental results for Case2 (From Tables C 25 – C 28) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 3.8 6.0 76 3.0 
Exp-2 3.8 6.0 65 3.5 
Exp-3 2.2 6.0 71 1.9 
Exp-4 2.4 6.0 72 2.0 
Avg 3.1 6.0 71 2.6 
S.D 0.75 0.0 3.9 0.67 
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Table A 27: PM2.5 (mass) experimental results for Case3 (From Tables C 29 – C 33) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 8.5 12 34 15 
Exp-2 8.3 12 34 15 
Exp-3 9.7 12 36 16 
Exp-4 8.3 12 35 14 
Exp-5 9.1 12 35 16 
Avg 8.8 12 35 15 
S.D 0.55 0.0 0.75 0.75 
 
Table A 28: PM2.5 (mass) experimental results for Case4 (From Tables C 34 – C 37) 
Exp No Emission rate 
(µg/s) 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 7.7 12 71 6.5 
Exp-2 6.5 12 64 6.1 
Exp-3 7.4 12 73 6.1 
Exp-4 6.8 12 75 5.4 
Avg 7.1 12 71 6.0 
S.D 0.47 0.0 4.1 0.40 
 
PM2.5 Number Emission Factors 
Table A 29: PM2.5 (number) experimental results for Case1 (From Tables C 20 – C 24) 
Exp No Emission rate 
(#particles/s) x10^-4 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1 150 6.0 37 2,400 
Exp-2 160 6.0 30 3,200 
Exp-3 160 6.0 37 2,600 
Exp-4 150 6.0 38 2,400 
Exp-5 150 6.0 38 2,400 
Avg 150 6.0 36 2,600 
S.D 5.0 0.0 3.0 310 
 
Table A 30: PM2.5 (number) experimental results for Case2 (From Tables C 25 – C 28) 
Exp No Emission rate 
(#particles/s) x10^-4 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1 130 6.0 76 1,000 
Exp-2 140 6.0 65 1,300 
Exp-3 76 6.0 71 640 
Exp-4 86 6.0 72 720 
Avg 110 6.0 71 920 
S.D 28 0.0 3.9 260 
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Table A 31: PM2.5 (number) experimental results for Case3 (From Tables C 29 – C 33) 
Exp No Emission rate 
(#particles/s) x10^-4 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1 300 12 34 5,300 
Exp-2 290 12 34 5,100 
Exp-3 340 12 36 5,700 
Exp-4 290 12 35 5,000 
Exp-5 320 12 35 5,500 
Avg 310 12 35 5,300 
S.D 19 0.0 0.75 260 
 
Table A 32: PM2.5 (number) experimental results for Case4 (From Tables C 34 – C 37) 
Exp No Emission rate 
(#particles/s) x10^-4 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1 270 12 71 2,300 
Exp-2 230 12 64 2,200 
Exp-3 260 12 73 2,100 
Exp-4 240 12 75 1,900 
Avg 250 12 71 2,100 
S.D 16 0.0 4.1 150 
 
PM10 Mass Emission Factors 
Table A 33: PM10 (mass) experimental results for Case1 (From Tables C 20 – C 24) 
Exp No Emission rate (µg/s) Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 63 6.0 37 100 
Exp-2 40 6.0 30 80 
Exp-3 68 6.0 37 110 
Exp-4 59 6.0 38 93 
Exp-5 61 6.0 38 96 
Avg 58 6.0 36 96 
S.D 10 0.0 3.0 9.8 
 
Table A 34: PM10 (mass) experimental results for Case2 (From Tables C 25 – C 28) 
Exp No Emission rate (µg/s) Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 84 6.0 76 66 
Exp-2 100 6.0 65 92 
Exp-3 58 6.0 71 49 
Exp-4 90 6.0 72 75 
Avg 83 6.0 71 71 
S.D 16 0.0 3.9 16 
 
67 
 
Table A 35: PM10 (mass) experimental results for Case3 (From Tables C 29 – C 33) 
Exp No Emission rate (µg/s) Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 91 12 34 160 
Exp-2 77 12 34 140 
Exp-3 110 12 36 180 
Exp-4 92 12 35 160 
Exp-5 94 12 35 160 
Avg 93 12 35 160 
S.D 11 0.0 0.75 13 
 
Table A 36: PM10 (mass) experimental results for Case4 (From Tables C 34 – C 37) 
Exp No Emission rate (µg/s) Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(mg/g) 
Exp-1 240 12 71 200 
Exp-2 170 12 64 160 
Exp-3 360 12 73 300 
Exp-4 190 12 75 150 
Avg 240 12 71 200 
S.D 74 0.0 4.1 59 
 
 
PM10 Number Emission Factors 
Table A 37: PM10 (number) experimental results for Case1 (From Tables C 20 – C 24) 
Exp No Emission rate 
(#particles/s) x10^-4 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1 210 6.0 37 3,400 
Exp-2 200 6.0 30 4,000 
Exp-3 230 6.0 37 3,700 
Exp-4 200 6.0 38 3,200 
Exp-5 210 6.0 38 3,300 
Avg 210 6.0 36 3,500 
S.D 11 0.0 3.0 290 
 
Table A 38: PM10 (number) experimental results for Case2 (From Tables C 25 – C 28) 
Exp No Emission rate 
(#particles/s) x10^-4 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1 220 6.0 76 1,700 
Exp-2 240 6.0 65 2,200 
Exp-3 140 6.0 71 1,200 
Exp-4 180 6.0 72 1,500 
Avg 200 6.0 71 1,700 
S.D 38 0.0 3.9 360 
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Table A 39: PM10 (number) experimental results for Case3 (From Tables C 29 – C 33) 
Exp No Emission rate 
(#particles/s) x10^-4 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1 390 12 34 6,900 
Exp-2 370 12 34 6,500 
Exp-3 450 12 36 7,500 
Exp-4 380 12 35 6,500 
Exp-5 410 12 35 7,000 
Avg 400 12 35 6,900 
S.D 28 0.0 0.75 370 
 
Table A 40: PM10 (number) experimental results for Case4 (From Tables C 34 – C 37) 
Exp No Emission rate 
(#particles/s) x10^-4 
Flow rate (l/min) 
x 10^-2 
Burnt rate 
(mg/min) 
Emission factor 
(#particles/µg) 
Exp-1 520 12 71 4,400 
Exp-2 400 12 64 3,800 
Exp-3 630 12 73 5,200 
Exp-4 430 12 75 3,400 
Avg 500 12 71 4,200 
S.D 90 0.0 4.1 680 
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10.2 Appendix B -  Experiment calculations  
EFs based on flow rate using velocity measurements  
Carbon monoxide - Case 1, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 1.568; Final weight (W2, g) = 0.028 
Burnt time 
Time (s) = 2510 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(1.568⁡ − ⁡0.028)𝑔
⁡2510𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 37 
Average velocity  
V (m/s) = 0.102 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 3.4 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 200⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
𝐶𝑎𝑣𝑔 = 20,205.99⁡
𝜇𝑔
𝑚3
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Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
𝐸 = 20,205.99
µ𝑔
𝑚3
⁡ ∗ 200
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 67⁡
𝜇𝑔
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
𝜇𝑔
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
67 
𝜇𝑔
𝑠 ∗
𝑚𝑔
1000⁡𝜇𝑔⁡ ∗
60⁡𝑠
𝑚𝑖𝑛
37 (
𝑚𝑔
𝑚𝑖𝑛) ∗
𝑔
1000⁡𝑚𝑔
 
𝐸𝐹 = 110⁡
𝑚𝑔
𝑔
 
Carbon monoxide - Case 2, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 3.644; Final weight (W2, g) = 0.208 
Burnt time 
Time (s) = 2700 
 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(3.644⁡ − ⁡0.208)𝑔
⁡2700𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 76 
Average velocity  
V (m/s) = 0.102 
71 
 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 3.4 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 200⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
𝐶𝑎𝑣𝑔 = 46, 164.716⁡
𝜇𝑔
𝑚3
  
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
𝐸 = 46,164.716
µ𝑔
𝑚3
⁡ ∗ 200
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 150⁡
𝜇𝑔
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
𝜇𝑔
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
150 
𝜇𝑔
𝑠 ∗
𝑚𝑔
1000⁡𝜇𝑔⁡ ∗
60⁡𝑠
𝑚𝑖𝑛
76 (
𝑚𝑔
𝑚𝑖𝑛) ∗
𝑔
1000⁡𝑚𝑔
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𝐸𝐹 = 120⁡
𝑚𝑔
𝑔
 
Carbon monoxide - Case 3, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 1.170; Final weight (W2, g) = 0.032 
Burnt time 
Time (s) = 2030 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(1.170⁡ − ⁡0.032)𝑔
⁡2030⁡𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 34 
Average velocity  
V (m/s) = 0.118 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 4.0 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 240⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
𝐶𝑎𝑣𝑔 = 14,796.093⁡
𝜇𝑔
𝑚3
  
Emission rate 
𝐶 =
𝐸
𝑄
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𝐸 = 𝐶 ∗ 𝑄 
𝐸 = 14,796.093
µ𝑔
𝑚3
⁡ ∗ 240
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 59⁡
𝜇𝑔
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
𝜇𝑔
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
59 
𝜇𝑔
𝑠 ∗
𝑚𝑔
1000⁡𝜇𝑔⁡ ∗
60⁡𝑠
𝑚𝑖𝑛
34 (
𝑚𝑔
𝑚𝑖𝑛) ∗
𝑔
1000⁡𝑚𝑔
 
𝐸𝐹 = 100⁡
𝑚𝑔
𝑔
 
Carbon monoxide - Case 4, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 3.028; Final weight (W2, g) = 0.153 
Burnt time 
Time (s) = 2430 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(3.028⁡ − ⁡0.153)𝑔
⁡2430⁡𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 71 
 
Average velocity  
V (m/s) = 0.118 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.118⁡
𝑚
𝑠
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𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 4.0 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 240⁡
𝑙
𝑚𝑖𝑛
 
 
Average concentration 
𝐶𝑎𝑣𝑔 = 33,932.161⁡
𝜇𝑔
𝑚3
  
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
𝐸 = 33,932.161
µ𝑔
𝑚3
⁡ ∗ 240
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 140⁡
𝜇𝑔
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
𝜇𝑔
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
140 
𝜇𝑔
𝑠 ∗
𝑚𝑔
1000⁡𝜇𝑔⁡ ∗
60⁡𝑠
𝑚𝑖𝑛
71 (
𝑚𝑔
𝑚𝑖𝑛) ∗
𝑔
1000⁡𝑚𝑔
 
𝐸𝐹 = 120⁡
𝑚𝑔
𝑔
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PM2.5 (mass) - Case 1, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 1.568; Final weight (W2, g) = 0.028 
Burnt time 
Time (s) = 2510 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(1.568⁡ − ⁡0.028)𝑔
⁡2510⁡𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 37 
Average velocity  
V (m/s) = 0.102 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 3.4 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 200⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 415 µg/m3 
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
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𝐸 = 415
µ𝑔
𝑚3
⁡ ∗ 200
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 1.4⁡
𝜇𝑔
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
𝜇𝑔
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
1.4 
𝜇𝑔
𝑠 ∗
𝑚𝑔
1000⁡𝜇𝑔⁡ ∗
60⁡𝑠
𝑚𝑖𝑛
37 (
𝑚𝑔
𝑚𝑖𝑛) ∗
𝑔
1000⁡𝑚𝑔
 
𝐸𝐹 = 2.3⁡
𝑚𝑔
𝑔
 
PM2.5 (mass) - Case 2, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 3.644; Final weight (W2, g) = 0.208 
Burnt time 
Time (s) = 2700 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(3.644⁡ − ⁡0.208)𝑔
⁡2700𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 76 
Average velocity  
V (m/s) = 0.102 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
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𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 3.4 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 200⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 379 µg/m3 
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
𝐸 = 379
µ𝑔
𝑚3
⁡ ∗ 200
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 1.3⁡
𝜇𝑔
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
𝜇𝑔
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
1.3⁡
𝜇𝑔
𝑠 ∗
𝑚𝑔
1000⁡𝜇𝑔⁡ ∗
60⁡𝑠
𝑚𝑖𝑛
76 (
𝑚𝑔
𝑚𝑖𝑛) ∗
𝑔
1000⁡𝑚𝑔
 
𝐸𝐹 = 1.0⁡
𝑚𝑔
𝑔
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PM2.5 (mass) - Case 3, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 1.170; Final weight (W2, g) = 0.032 
Burnt time 
Time (s) = 2030 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(1.170⁡ − ⁡0.032)𝑔
⁡2030⁡𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= ⁡34 
Average velocity  
V (m/s) = 0.118 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 4.0 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 240⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 424 µg/m3  
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
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𝐸 = 424
µ𝑔
𝑚3
⁡ ∗ 240
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 1.7⁡
𝜇𝑔
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
𝜇𝑔
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
1.7 
𝜇𝑔
𝑠 ∗
𝑚𝑔
1000⁡𝜇𝑔⁡ ∗
60⁡𝑠
𝑚𝑖𝑛
34 (
𝑚𝑔
𝑚𝑖𝑛) ∗
𝑔
1000⁡𝑚𝑔
 
𝐸𝐹 = 3.0⁡
𝑚𝑔
𝑔
 
PM2.5 (mass) - Case 4, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 3.028; Final weight (W2, g) = 0.153 
Burnt time 
Time (s) = 2430 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(3.028⁡ − ⁡0153)𝑔
⁡2430⁡𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 71 
Average velocity  
V (m/s) = 0.118 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
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𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 4.0 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 240⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 384 µg/m3 
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
𝐸 = 384
µ𝑔
𝑚3
⁡ ∗ 240
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 1.5⁡
𝜇𝑔
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
𝜇𝑔
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
1.5 
𝜇𝑔
𝑠 ∗
𝑚𝑔
1000⁡𝜇𝑔⁡ ∗
60⁡𝑠
𝑚𝑖𝑛
71 (
𝑚𝑔
𝑚𝑖𝑛) ∗
𝑔
1000⁡𝑚𝑔
 
𝐸𝐹 = 1.3⁡
𝑚𝑔
𝑔
 
PM2.5 (number) - Case 1, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 1.568; Final weight (W2, g) = 0.028 
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Burnt time 
Time (s) = 2510 
 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(1.568⁡ − ⁡0.028)𝑔
⁡2510⁡𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 37 
Average velocity  
V (m/s) = 0.102 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 3.4 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 200⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 150,000,000 #particles/m3 
 
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
𝐸 = 150,000,000
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑚3
⁡ ∗ 200
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
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𝐸 = 500,000⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠
 
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
500,000 
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 ∗
60⁡𝑠
𝑚𝑖𝑛
37 (
𝑚𝑔
𝑚𝑖𝑛) ∗
1000⁡𝜇𝑔
𝑚𝑔
 
𝐸𝐹 = 810⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝜇𝑔
 
PM2.5 (number) - Case 2, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 3.644; Final weight (W2, g) = 0.208 
Burnt time 
Time (s) = 2700 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(3.644⁡ − ⁡0.208)𝑔
⁡2700𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 76 
Average velocity  
V (m/s) = 0.102 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
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𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 3.4 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 200⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 140,000,000 #particles/m3 
 
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
𝐸 = 140,000,000
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑚3
⁡ ∗ 200
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 460,000⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
460,000 
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 ∗
60⁡𝑠
𝑚𝑖𝑛
76 (
𝑚𝑔
𝑚𝑖𝑛) ∗
1000⁡𝜇𝑔
𝑚𝑔
 
𝐸𝐹 = 360⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝜇𝑔
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PM2.5 (number) - Case 3, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 1.170; Final weight (W2, g) = 0.032 
Burnt time 
Time (s) = 2030 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(1.170⁡ − ⁡0.032)𝑔
⁡2030⁡𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= ⁡34 
Average velocity  
V (m/s) = 0.118 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 4.0 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 240⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 150,000,000 µg/m3  
 
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
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𝐸 = 150,000,000
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑚3
⁡ ∗ 240
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 600,000⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
600,000 
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 ∗
60⁡𝑠
𝑚𝑖𝑛
34 (
𝑚𝑔
𝑚𝑖𝑛) ∗
1000⁡𝜇𝑔
𝑚𝑔
 
𝐸𝐹 = 1100⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝜇𝑔
 
PM2.5 (number) - Case 4, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 3.028; Final weight (W2, g) = 0.153 
Burnt time 
Time (s) = 2430 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(3.028⁡ − ⁡0153)𝑔
⁡2430⁡𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 71 
Average velocity  
V (m/s) = 0.118 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
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𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 4.0 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 240⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 140,000,000 µg/m3 
 
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
𝐸 = 140,000,000
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑚3
⁡ ∗ 240
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 560,000⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
560,000 
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 ∗
60⁡𝑠
𝑚𝑖𝑛
71 (
𝑚𝑔
𝑚𝑖𝑛) ∗
1000⁡𝜇𝑔
𝑚𝑔
 
𝐸𝐹 = 470⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝜇𝑔
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PM10 (mass) - Case 1, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 1.568; Final weight (W2, g) = 0.028 
Burnt time 
Time (s) = 2510 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(1.568⁡ − ⁡0.028)𝑔
⁡2510⁡𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 37 
Average velocity  
V (m/s) = 0.102 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 3.4 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 200⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 6326 µg/m3 
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
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𝐸 = 6326
µ𝑔
𝑚3
⁡ ∗ 200
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 21⁡
𝜇𝑔
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
𝜇𝑔
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
21 
𝜇𝑔
𝑠 ∗
𝑚𝑔
1000⁡𝜇𝑔⁡ ∗
60⁡𝑠
𝑚𝑖𝑛
37 (
𝑚𝑔
𝑚𝑖𝑛) ∗
𝑔
1000⁡𝑚𝑔
 
𝐸𝐹 = 34⁡
𝑚𝑔
𝑔
 
PM10 (mass) - Case 2, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 3.644; Final weight (W2, g) = 0.208 
Burnt time 
Time (s) = 2700 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(3.644⁡ − ⁡0.208)𝑔
⁡2700𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 76 
Average velocity  
V (m/s) = 0.102 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
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𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 3.4 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 200⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 8394 µg/m3 
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
𝐸 = 8394
µ𝑔
𝑚3
⁡ ∗ 200
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 28⁡
𝜇𝑔
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
𝜇𝑔
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
28⁡
𝜇𝑔
𝑠 ∗
𝑚𝑔
1000⁡𝜇𝑔⁡ ∗
60⁡𝑠
𝑚𝑖𝑛
76 (
𝑚𝑔
𝑚𝑖𝑛) ∗
𝑔
1000⁡𝑚𝑔
 
𝐸𝐹 = 22⁡
𝑚𝑔
𝑔
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PM10 (mass) - Case 3, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 1.170; Final weight (W2, g) = 0.032 
Burnt time 
Time (s) = 2030 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(1.170⁡ − ⁡0.032)𝑔
⁡2030⁡𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= ⁡34 
Average velocity  
V (m/s) = 0.118 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 4.0 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 240⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 4549 µg/m3  
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
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𝐸 = 4549
µ𝑔
𝑚3
⁡ ∗ 240
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 18⁡
𝜇𝑔
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
𝜇𝑔
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
18 
𝜇𝑔
𝑠 ∗
𝑚𝑔
1000⁡𝜇𝑔⁡ ∗
60⁡𝑠
𝑚𝑖𝑛
34 (
𝑚𝑔
𝑚𝑖𝑛) ∗
𝑔
1000⁡𝑚𝑔
 
𝐸𝐹 = 32⁡
𝑚𝑔
𝑔
 
PM10 (mass) - Case 4, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 3.028; Final weight (W2, g) = 0.153 
Burnt time 
Time (s) = 2430 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(3.028⁡ − ⁡0153)𝑔
⁡2430⁡𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 71 
Average velocity  
V (m/s) = 0.118 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
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𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 4.0 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 240⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 12,172 µg/m3 
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
𝐸 = 12,172
µ𝑔
𝑚3
⁡ ∗ 240
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 49⁡
𝜇𝑔
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
𝜇𝑔
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
49 
𝜇𝑔
𝑠 ∗
𝑚𝑔
1000⁡𝜇𝑔⁡ ∗
60⁡𝑠
𝑚𝑖𝑛
71 (
𝑚𝑔
𝑚𝑖𝑛) ∗
𝑔
1000⁡𝑚𝑔
 
𝐸𝐹 = 41⁡
𝑚𝑔
𝑔
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PM10 (number) - Case 1, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 1.568; Final weight (W2, g) = 0.028 
Burnt time 
Time (s) = 2510 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(1.568⁡ − ⁡0.028)𝑔
⁡2510⁡𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 37 
Average velocity  
V (m/s) = 0.102 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 3.4 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 200⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 210,000,000 µg/m3 
 
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
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𝐸 = 210,000,000
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑚3
⁡ ∗ 200
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 700,000⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
700,000 
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 ∗
60⁡𝑠
𝑚𝑖𝑛
37 (
𝑚𝑔
𝑚𝑖𝑛) ∗
1000⁡𝜇𝑔
𝑚𝑔
 
𝐸𝐹 = 1100⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝜇𝑔
 
PM10 (number) - Case 2, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 3.644; Final weight (W2, g) = 0.208 
Burnt time 
Time (s) = 2700 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(3.644⁡ − ⁡0.208)𝑔
⁡2700𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 76 
Average velocity  
V (m/s) = 0.102 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.102⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
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𝑄 = 52⁡𝑖𝑛2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 102⁡
𝑚
𝑠
 
𝑄 = 3.4 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 200⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 220,000,000 µg/m3 
 
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
𝐸 = 220,000,000
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑚3
⁡ ∗ 200
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 730,000⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
730,000 
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 ∗
60⁡𝑠
𝑚𝑖𝑛
76 (
𝑚𝑔
𝑚𝑖𝑛) ∗
1000⁡𝜇𝑔
𝑚𝑔
 
𝐸𝐹 = 580⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝜇𝑔
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PM10 (number) - Case 3, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 1.170; Final weight (W2, g) = 0.032 
Burnt time 
Time (s) = 2030 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(1.170⁡ − ⁡0.032)𝑔
⁡2030⁡𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= ⁡34 
Average velocity  
V (m/s) = 0.118 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 4.0 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 240⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 190,000,000 µg/m3 
 
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
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𝐸 = 190,000,000
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑚3
⁡ ∗ 240
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 760,000⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
760,000 
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 ∗
60⁡𝑠
𝑚𝑖𝑛
34 (
𝑚𝑔
𝑚𝑖𝑛) ∗
1000⁡𝜇𝑔
𝑚𝑔
 
𝐸𝐹 = 1300⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝜇𝑔
 
PM10 (number) - Case 4, Experiment 1: 
Mass of incense stick 
Initial weight (W1, g) = 3.028; Final weight (W2, g) = 0.153 
Burnt time 
Time (s) = 2430 
Burnt rate 
𝐼𝑛𝑐𝑒𝑛𝑠𝑒⁡𝑠𝑡𝑖𝑐𝑘⁡𝑏𝑢𝑟𝑛𝑡⁡𝑟𝑎𝑡𝑒⁡ (
𝑚𝑔
𝑚𝑖𝑛
) =
(3.028⁡ − ⁡0153)𝑔
⁡2430⁡𝑠
∗
1000⁡𝑚𝑔
𝑔
∗
60⁡𝑠
𝑚𝑖𝑛
= 71 
Average velocity  
V (m/s) = 0.118 
Volumetric flow rate 
𝑄 = 𝐴 ∗ 𝑉 
𝑄 = 6.5⁡𝑖𝑛 ∗ 8⁡𝑖𝑛 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
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𝑄 = 52⁡𝑖𝑛2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 0.034⁡𝑚2 ∗ 0.118⁡
𝑚
𝑠
 
𝑄 = 4.0 ∗ ⁡10−3 ⁡
𝑚
𝑠
⁡= 240⁡
𝑙
𝑚𝑖𝑛
 
Average concentration 
Cavg = 260,000,000 µg/m3 
 
Emission rate 
𝐶 =
𝐸
𝑄
 
 
𝐸 = 𝐶 ∗ 𝑄 
𝐸 = 260,000,000
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑚3
⁡ ∗ 240
𝑙
𝑚𝑖𝑛
∗
𝑚3
1000⁡𝑙
∗
𝑚𝑖𝑛
60𝑠
 
 
𝐸 = 1,000,000⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠
 
Emission factor  
𝐸𝐹 =  
𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑝𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 (𝐸,
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 )
𝐼𝑛𝑐𝑒𝑛𝑠𝑒 𝑠𝑡𝑖𝑐𝑘 𝑏𝑢𝑟𝑛𝑡 𝑟𝑎𝑡𝑒 (
𝑚𝑔
𝑚𝑖𝑛)
 
𝐸𝐹 =  
1,000,000 
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝑠 ∗
60⁡𝑠
𝑚𝑖𝑛
71 (
𝑚𝑔
𝑚𝑖𝑛) ∗
1000⁡𝜇𝑔
𝑚𝑔
 
𝐸𝐹 = 850⁡
#𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
𝜇𝑔
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10.3 Appendix C - Raw data 
 
Table C 1: CO – Case 1 – Exp 1 readings 
 
Initial Weight of Incense Stick 1.568 g
Final Weight 0.028 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/6/2017 11:46 0 0 650 7/6/2017 11:57 16 18329.65235 1290 7/6/2017 12:07 15 17184.04908 1930 7/6/2017 12:18 20 22912.07 2570 7/6/2017 12:29 0 0
20 7/6/2017 11:46 0 0 Cavg 20205.99022 µg/m3 660 7/6/2017 11:57 16 18329.65235 1300 7/6/2017 12:07 16 18329.65235 1940 7/6/2017 12:18 19 21766.46 2580 7/6/2017 12:29 0 0
30 7/6/2017 11:46 0 0 18 ppm 670 7/6/2017 11:57 16 18329.65235 1310 7/6/2017 12:08 16 18329.65235 1950 7/6/2017 12:18 19 21766.46 2590 7/6/2017 12:29 0 0
40 7/6/2017 11:46 7 8019.222904 680 7/6/2017 11:57 17 19475.25562 1320 7/6/2017 12:08 15 17184.04908 1960 7/6/2017 12:18 18 20620.86 2600 7/6/2017 12:29 0 0
50 7/6/2017 11:47 14 16038.44581 690 7/6/2017 11:57 17 19475.25562 1330 7/6/2017 12:08 15 17184.04908 1970 7/6/2017 12:19 18 20620.86 2610 7/6/2017 12:29 0 0
60 7/6/2017 11:47 19 21766.46217 700 7/6/2017 11:57 16 18329.65235 1340 7/6/2017 12:08 16 18329.65235 1980 7/6/2017 12:19 18 20620.86 2620 7/6/2017 12:29 0 0
70 7/6/2017 11:47 21 24057.66871 1st peak 710 7/6/2017 11:58 16 18329.65235 1350 7/6/2017 12:08 16 18329.65235 1990 7/6/2017 12:19 18 20620.86 2630 7/6/2017 12:30 0 0
80 7/6/2017 11:47 20 22912.06544 720 7/6/2017 11:58 16 18329.65235 1360 7/6/2017 12:08 16 18329.65235 2000 7/6/2017 12:19 18 20620.86 2640 7/6/2017 12:30 0 0
90 7/6/2017 11:47 18 20620.8589 730 7/6/2017 11:58 16 18329.65235 1370 7/6/2017 12:09 18 20620.8589 2010 7/6/2017 12:19 18 20620.86 2650 7/6/2017 12:30 0 0
100 7/6/2017 11:47 17 19475.25562 740 7/6/2017 11:58 15 17184.04908 1380 7/6/2017 12:09 17 19475.25562 2020 7/6/2017 12:19 19 21766.46 2660 7/6/2017 12:30 0 0
110 7/6/2017 11:48 17 19475.25562 750 7/6/2017 11:58 15 17184.04908 1390 7/6/2017 12:09 17 19475.25562 2030 7/6/2017 12:20 17 19475.26 2670 7/6/2017 12:30 0 0
120 7/6/2017 11:48 17 19475.25562 760 7/6/2017 11:58 15 17184.04908 1400 7/6/2017 12:09 16 18329.65235 2040 7/6/2017 12:20 17 19475.26 2680 7/6/2017 12:30 0 0
130 7/6/2017 11:48 16 18329.65235 770 7/6/2017 11:59 16 18329.65235 1410 7/6/2017 12:09 17 19475.25562 2050 7/6/2017 12:20 18 20620.86 2690 7/6/2017 12:31 0 0
140 7/6/2017 11:48 16 18329.65235 780 7/6/2017 11:59 16 18329.65235 1420 7/6/2017 12:09 16 18329.65235 2060 7/6/2017 12:20 18 20620.86 2700 7/6/2017 12:31 0 0
150 7/6/2017 11:48 16 18329.65235 790 7/6/2017 11:59 15 17184.04908 1430 7/6/2017 12:10 17 19475.25562 2070 7/6/2017 12:20 19 21766.46 2710 7/6/2017 12:31 0 0
160 7/6/2017 11:48 15 17184.04908 800 7/6/2017 11:59 15 17184.04908 1440 7/6/2017 12:10 17 19475.25562 2080 7/6/2017 12:20 19 21766.46 2720 7/6/2017 12:31 0 0
170 7/6/2017 11:49 15 17184.04908 810 7/6/2017 11:59 15 17184.04908 1450 7/6/2017 12:10 17 19475.25562 2090 7/6/2017 12:21 20 22912.07 2730 7/6/2017 12:31 0 0
180 7/6/2017 11:49 16 18329.65235 820 7/6/2017 11:59 16 18329.65235 1460 7/6/2017 12:10 18 20620.8589 2100 7/6/2017 12:21 19 21766.46 2740 7/6/2017 12:31 0 0
190 7/6/2017 11:49 15 17184.04908 830 7/6/2017 12:00 15 17184.04908 1470 7/6/2017 12:10 18 20620.8589 2110 7/6/2017 12:21 19 21766.46
200 7/6/2017 11:49 16 18329.65235 840 7/6/2017 12:00 15 17184.04908 1480 7/6/2017 12:10 18 20620.8589 2120 7/6/2017 12:21 20 22912.07
210 7/6/2017 11:49 16 18329.65235 850 7/6/2017 12:00 16 18329.65235 1490 7/6/2017 12:11 18 20620.8589 2130 7/6/2017 12:21 20 22912.07
220 7/6/2017 11:49 15 17184.04908 860 7/6/2017 12:00 16 18329.65235 1500 7/6/2017 12:11 19 21766.46217 2140 7/6/2017 12:21 20 22912.07
230 7/6/2017 11:50 15 17184.04908 870 7/6/2017 12:00 16 18329.65235 1510 7/6/2017 12:11 19 21766.46217 2150 7/6/2017 12:22 20 22912.07
240 7/6/2017 11:50 15 17184.04908 880 7/6/2017 12:00 16 18329.65235 1520 7/6/2017 12:11 20 22912.06544 2160 7/6/2017 12:22 20 22912.07
250 7/6/2017 11:50 15 17184.04908 890 7/6/2017 12:01 16 18329.65235 1530 7/6/2017 12:11 20 22912.06544 2170 7/6/2017 12:22 20 22912.07
260 7/6/2017 11:50 16 18329.65235 900 7/6/2017 12:01 15 17184.04908 1540 7/6/2017 12:11 21 24057.66871 2180 7/6/2017 12:22 19 21766.46
270 7/6/2017 11:50 16 18329.65235 910 7/6/2017 12:01 16 18329.65235 1550 7/6/2017 12:12 21 24057.66871 2190 7/6/2017 12:22 18 20620.86
280 7/6/2017 11:50 16 18329.65235 920 7/6/2017 12:01 16 18329.65235 1560 7/6/2017 12:12 21 24057.66871 2200 7/6/2017 12:22 17 19475.26
290 7/6/2017 11:51 16 18329.65235 930 7/6/2017 12:01 17 19475.25562 1570 7/6/2017 12:12 21 24057.66871 2210 7/6/2017 12:23 17 19475.26
300 7/6/2017 11:51 15 17184.04908 940 7/6/2017 12:01 16 18329.65235 1580 7/6/2017 12:12 20 22912.06544 2220 7/6/2017 12:23 18 20620.86
310 7/6/2017 11:51 15 17184.04908 950 7/6/2017 12:02 15 17184.04908 1590 7/6/2017 12:12 20 22912.06544 2230 7/6/2017 12:23 19 21766.46
320 7/6/2017 11:51 15 17184.04908 960 7/6/2017 12:02 15 17184.04908 1600 7/6/2017 12:12 20 22912.06544 2240 7/6/2017 12:23 18 20620.86
330 7/6/2017 11:51 16 18329.65235 970 7/6/2017 12:02 16 18329.65235 1610 7/6/2017 12:13 20 22912.06544 2250 7/6/2017 12:23 17 19475.26
340 7/6/2017 11:51 16 18329.65235 980 7/6/2017 12:02 17 19475.25562 1620 7/6/2017 12:13 20 22912.06544 2260 7/6/2017 12:23 16 18329.65
350 7/6/2017 11:52 16 18329.65235 990 7/6/2017 12:02 18 20620.8589 1630 7/6/2017 12:13 20 22912.06544 2270 7/6/2017 12:24 17 19475.26
360 7/6/2017 11:52 15 17184.04908 1000 7/6/2017 12:02 18 20620.8589 1640 7/6/2017 12:13 20 22912.06544 2280 7/6/2017 12:24 17 19475.26
370 7/6/2017 11:52 15 17184.04908 1010 7/6/2017 12:03 18 20620.8589 1650 7/6/2017 12:13 20 22912.06544 2290 7/6/2017 12:24 17 19475.26
380 7/6/2017 11:52 16 18329.65235 1020 7/6/2017 12:03 18 20620.8589 1660 7/6/2017 12:13 20 22912.06544 2300 7/6/2017 12:24 16 18329.65
390 7/6/2017 11:52 16 18329.65235 1030 7/6/2017 12:03 18 20620.8589 1670 7/6/2017 12:14 21 24057.66871 2310 7/6/2017 12:24 17 19475.26
400 7/6/2017 11:52 17 19475.25562 1040 7/6/2017 12:03 18 20620.8589 1680 7/6/2017 12:14 20 22912.06544 2320 7/6/2017 12:24 18 20620.86
410 7/6/2017 11:53 16 18329.65235 1050 7/6/2017 12:03 20 22912.06544 1690 7/6/2017 12:14 19 21766.46217 2330 7/6/2017 12:25 19 21766.46
420 7/6/2017 11:53 15 17184.04908 1060 7/6/2017 12:03 22 25203.27198 1700 7/6/2017 12:14 19 21766.46217 2340 7/6/2017 12:25 19 21766.46
430 7/6/2017 11:53 15 17184.04908 1070 7/6/2017 12:04 24 27494.47853 1710 7/6/2017 12:14 19 21766.46217 2350 7/6/2017 12:25 20 22912.07
440 7/6/2017 11:53 16 18329.65235 1080 7/6/2017 12:04 24 27494.47853 1720 7/6/2017 12:14 20 22912.06544 2360 7/6/2017 12:25 19 21766.46
450 7/6/2017 11:53 16 18329.65235 1090 7/6/2017 12:04 24 27494.47853 1730 7/6/2017 12:15 20 22912.06544 2370 7/6/2017 12:25 18 20620.86
460 7/6/2017 11:53 15 17184.04908 1100 7/6/2017 12:04 21 24057.66871 1740 7/6/2017 12:15 20 22912.06544 2380 7/6/2017 12:25 17 19475.26
470 7/6/2017 11:54 16 18329.65235 1110 7/6/2017 12:04 19 21766.46217 1750 7/6/2017 12:15 20 22912.06544 2390 7/6/2017 12:26 17 19475.26
480 7/6/2017 11:54 16 18329.65235 1120 7/6/2017 12:04 18 20620.8589 1760 7/6/2017 12:15 20 22912.06544 2400 7/6/2017 12:26 17 19475.26
490 7/6/2017 11:54 16 18329.65235 1130 7/6/2017 12:05 18 20620.8589 1770 7/6/2017 12:15 21 24057.66871 2410 7/6/2017 12:26 18 20620.86
500 7/6/2017 11:54 16 18329.65235 1140 7/6/2017 12:05 17 19475.25562 1780 7/6/2017 12:15 22 25203.27198 2420 7/6/2017 12:26 19 21766.46
510 7/6/2017 11:54 17 19475.25562 1150 7/6/2017 12:05 15 17184.04908 1790 7/6/2017 12:16 20 22912.06544 2430 7/6/2017 12:26 19 21766.46
520 7/6/2017 11:54 17 19475.25562 1160 7/6/2017 12:05 16 18329.65235 1800 7/6/2017 12:16 20 22912.06544 2440 7/6/2017 12:26 20 22912.07
530 7/6/2017 11:55 16 18329.65235 1170 7/6/2017 12:05 17 19475.25562 1810 7/6/2017 12:16 20 22912.06544 2450 7/6/2017 12:27 19 21766.46
540 7/6/2017 11:55 16 18329.65235 1180 7/6/2017 12:05 16 18329.65235 1820 7/6/2017 12:16 21 24057.66871 2460 7/6/2017 12:27 20 22912.07
550 7/6/2017 11:55 16 18329.65235 1190 7/6/2017 12:06 16 18329.65235 1830 7/6/2017 12:16 21 24057.66871 2470 7/6/2017 12:27 20 22912.07
560 7/6/2017 11:55 16 18329.65235 1200 7/6/2017 12:06 17 19475.25562 1840 7/6/2017 12:16 21 24057.66871 2480 7/6/2017 12:27 21 24057.67
570 7/6/2017 11:55 16 18329.65235 1210 7/6/2017 12:06 17 19475.25562 1850 7/6/2017 12:17 22 25203.27198 2490 7/6/2017 12:27 23 26348.88 end peak
580 7/6/2017 11:55 16 18329.65235 1220 7/6/2017 12:06 16 18329.65235 1860 7/6/2017 12:17 21 24057.66871 2500 7/6/2017 12:27 21 24057.67
590 7/6/2017 11:56 16 18329.65235 1230 7/6/2017 12:06 16 18329.65235 1870 7/6/2017 12:17 21 24057.66871 2510 7/6/2017 12:28 19 21766.46 Final Time
600 7/6/2017 11:56 16 18329.65235 1240 7/6/2017 12:06 15 17184.04908 1880 7/6/2017 12:17 22 25203.27198 2520 7/6/2017 12:28 14 16038.45
610 7/6/2017 11:56 16 18329.65235 1250 7/6/2017 12:07 16 18329.65235 1890 7/6/2017 12:17 21 24057.66871 2530 7/6/2017 12:28 8 9164.826
620 7/6/2017 11:56 16 18329.65235 1260 7/6/2017 12:07 16 18329.65235 1900 7/6/2017 12:17 20 22912.06544 2540 7/6/2017 12:28 5 5728.016
630 7/6/2017 11:56 16 18329.65235 1270 7/6/2017 12:07 16 18329.65235 1910 7/6/2017 12:18 20 22912.06544 2550 7/6/2017 12:28 0 0
640 7/6/2017 11:56 16 18329.65235 1280 7/6/2017 12:07 16 18329.65235 1920 7/6/2017 12:18 20 22912.06544 2560 7/6/2017 12:28 0 0
100 
 
Table C 2: CO – Case 1 – Exp 2 readings 
 
 
 
 
Initial Weight of Incense Stick 1.162 g
Final Weight 0.054 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/6/2017 12:36 0 0 650 7/6/2017 12:47 17 19475.25562 1290 7/6/2017 12:57 16 18329.65235 1930 7/6/2017 13:08 14 16038.44581
20 7/6/2017 12:36 1 1145.603272 Cavg 17481.25748 µg/m3 660 7/6/2017 12:47 16 18329.65235 1300 7/6/2017 12:57 17 19475.25562 1940 7/6/2017 13:08 15 17184.04908
30 7/6/2017 12:36 7 8019.222904 670 7/6/2017 12:47 15 17184.04908 1310 7/6/2017 12:58 16 18329.65235 1950 7/6/2017 13:08 15 17184.04908
40 7/6/2017 12:36 11 12601.63599 680 7/6/2017 12:47 16 18329.65235 1320 7/6/2017 12:58 16 18329.65235 1960 7/6/2017 13:08 16 18329.65235
50 7/6/2017 12:37 12 13747.23926 690 7/6/2017 12:47 16 18329.65235 1330 7/6/2017 12:58 16 18329.65235 1970 7/6/2017 13:09 16 18329.65235
60 7/6/2017 12:37 12 13747.23926 700 7/6/2017 12:47 16 18329.65235 1340 7/6/2017 12:58 16 18329.65235 1980 7/6/2017 13:09 15 17184.04908
70 7/6/2017 12:37 12 13747.23926 710 7/6/2017 12:48 16 18329.65235 1350 7/6/2017 12:58 16 18329.65235 1990 7/6/2017 13:09 14 16038.44581
80 7/6/2017 12:37 12 13747.23926 720 7/6/2017 12:48 17 19475.25562 1360 7/6/2017 12:58 15 17184.04908 2000 7/6/2017 13:09 13 14892.84254
90 7/6/2017 12:37 12 13747.23926 730 7/6/2017 12:48 16 18329.65235 1370 7/6/2017 12:59 16 18329.65235 2010 7/6/2017 13:09 13 14892.84254
100 7/6/2017 12:37 13 14892.84254 1st peak 740 7/6/2017 12:48 15 17184.04908 1380 7/6/2017 12:59 15 17184.04908 2020 7/6/2017 13:09 12 13747.23926
110 7/6/2017 12:38 13 14892.84254 750 7/6/2017 12:48 16 18329.65235 1390 7/6/2017 12:59 15 17184.04908 2030 7/6/2017 13:10 10 11456.03272
120 7/6/2017 12:38 13 14892.84254 760 7/6/2017 12:48 16 18329.65235 1400 7/6/2017 12:59 16 18329.65235 2040 7/6/2017 13:10 8 9164.826176
130 7/6/2017 12:38 13 14892.84254 770 7/6/2017 12:49 17 19475.25562 1410 7/6/2017 12:59 16 18329.65235 2050 7/6/2017 13:10 8 9164.826176
140 7/6/2017 12:38 12 13747.23926 780 7/6/2017 12:49 17 19475.25562 1420 7/6/2017 12:59 16 18329.65235 2060 7/6/2017 13:10 7 8019.222904
150 7/6/2017 12:38 13 14892.84254 790 7/6/2017 12:49 17 19475.25562 1430 7/6/2017 13:00 16 18329.65235 2070 7/6/2017 13:10 8 9164.826176
160 7/6/2017 12:38 13 14892.84254 800 7/6/2017 12:49 17 19475.25562 1440 7/6/2017 13:00 16 18329.65235 2080 7/6/2017 13:10 9 10310.42945
170 7/6/2017 12:39 14 16038.44581 810 7/6/2017 12:49 16 18329.65235 1450 7/6/2017 13:00 16 18329.65235 2090 7/6/2017 13:11 9 10310.42945
180 7/6/2017 12:39 13 14892.84254 820 7/6/2017 12:49 17 19475.25562 1460 7/6/2017 13:00 17 19475.25562 2100 7/6/2017 13:11 10 11456.03272
190 7/6/2017 12:39 13 14892.84254 830 7/6/2017 12:50 17 19475.25562 1470 7/6/2017 13:00 17 19475.25562 2110 7/6/2017 13:11 10 11456.03272
200 7/6/2017 12:39 14 16038.44581 840 7/6/2017 12:50 17 19475.25562 1480 7/6/2017 13:00 17 19475.25562 2120 7/6/2017 13:11 11 12601.63599
210 7/6/2017 12:39 15 17184.04908 850 7/6/2017 12:50 17 19475.25562 1490 7/6/2017 13:01 17 19475.25562 2130 7/6/2017 13:11 12 13747.23926
220 7/6/2017 12:39 15 17184.04908 860 7/6/2017 12:50 16 18329.65235 1500 7/6/2017 13:01 17 19475.25562 2140 7/6/2017 13:11 12 13747.23926
230 7/6/2017 12:40 16 18329.65235 870 7/6/2017 12:50 16 18329.65235 1510 7/6/2017 13:01 16 18329.65235 2150 7/6/2017 13:12 12 13747.23926
240 7/6/2017 12:40 15 17184.04908 880 7/6/2017 12:50 16 18329.65235 1520 7/6/2017 13:01 16 18329.65235 2160 7/6/2017 13:12 13 14892.84254
250 7/6/2017 12:40 15 17184.04908 890 7/6/2017 12:51 16 18329.65235 1530 7/6/2017 13:01 15 17184.04908 2170 7/6/2017 13:12 13 14892.84254
260 7/6/2017 12:40 15 17184.04908 900 7/6/2017 12:51 15 17184.04908 1540 7/6/2017 13:01 15 17184.04908 2180 7/6/2017 13:12 12 13747.23926
270 7/6/2017 12:40 15 17184.04908 910 7/6/2017 12:51 15 17184.04908 1550 7/6/2017 13:02 15 17184.04908 2190 7/6/2017 13:12 14 16038.44581
280 7/6/2017 12:40 15 17184.04908 920 7/6/2017 12:51 15 17184.04908 1560 7/6/2017 13:02 15 17184.04908 2200 7/6/2017 13:12 15 17184.04908
290 7/6/2017 12:41 15 17184.04908 930 7/6/2017 12:51 16 18329.65235 1570 7/6/2017 13:02 15 17184.04908 2210 7/6/2017 13:13 15 17184.04908 2nd peak and Final Time
300 7/6/2017 12:41 16 18329.65235 940 7/6/2017 12:51 17 19475.25562 1580 7/6/2017 13:02 14 16038.44581 2220 7/6/2017 13:13 12 13747.23926
310 7/6/2017 12:41 17 19475.25562 950 7/6/2017 12:52 17 19475.25562 1590 7/6/2017 13:02 14 16038.44581 2230 7/6/2017 13:13 7 8019.222904
320 7/6/2017 12:41 18 20620.8589 960 7/6/2017 12:52 18 20620.8589 1600 7/6/2017 13:02 14 16038.44581 2240 7/6/2017 13:13 2 2291.206544
330 7/6/2017 12:41 17 19475.25562 970 7/6/2017 12:52 18 20620.8589 1610 7/6/2017 13:03 14 16038.44581 2250 7/6/2017 13:13 0 0
340 7/6/2017 12:41 17 19475.25562 980 7/6/2017 12:52 17 19475.25562 1620 7/6/2017 13:03 15 17184.04908 2260 7/6/2017 13:13 0 0
350 7/6/2017 12:42 16 18329.65235 990 7/6/2017 12:52 16 18329.65235 1630 7/6/2017 13:03 14 16038.44581 2270 7/6/2017 13:14 0 0
360 7/6/2017 12:42 17 19475.25562 1000 7/6/2017 12:52 16 18329.65235 1640 7/6/2017 13:03 14 16038.44581 2280 7/6/2017 13:14 0 0
370 7/6/2017 12:42 17 19475.25562 1010 7/6/2017 12:53 15 17184.04908 1650 7/6/2017 13:03 14 16038.44581 2290 7/6/2017 13:14 0 0
380 7/6/2017 12:42 17 19475.25562 1020 7/6/2017 12:53 15 17184.04908 1660 7/6/2017 13:03 15 17184.04908 2300 7/6/2017 13:14 0 0
390 7/6/2017 12:42 17 19475.25562 1030 7/6/2017 12:53 16 18329.65235 1670 7/6/2017 13:04 15 17184.04908 2310 7/6/2017 13:14 0 0
400 7/6/2017 12:42 18 20620.8589 1040 7/6/2017 12:53 16 18329.65235 1680 7/6/2017 13:04 15 17184.04908 2320 7/6/2017 13:14 0 0
410 7/6/2017 12:43 17 19475.25562 1050 7/6/2017 12:53 16 18329.65235 1690 7/6/2017 13:04 15 17184.04908 2330 7/6/2017 13:15 0 0
420 7/6/2017 12:43 18 20620.8589 1060 7/6/2017 12:53 16 18329.65235 1700 7/6/2017 13:04 16 18329.65235 2340 7/6/2017 13:15 0 0
430 7/6/2017 12:43 18 20620.8589 1070 7/6/2017 12:54 16 18329.65235 1710 7/6/2017 13:04 16 18329.65235 2350 7/6/2017 13:15 0 0
440 7/6/2017 12:43 17 19475.25562 1080 7/6/2017 12:54 16 18329.65235 1720 7/6/2017 13:04 16 18329.65235 2360 7/6/2017 13:15 0 0
450 7/6/2017 12:43 18 20620.8589 1090 7/6/2017 12:54 15 17184.04908 1730 7/6/2017 13:05 16 18329.65235 2370 7/6/2017 13:15 0 0
460 7/6/2017 12:43 18 20620.8589 1100 7/6/2017 12:54 16 18329.65235 1740 7/6/2017 13:05 16 18329.65235 2380 7/6/2017 13:15 0 0
470 7/6/2017 12:44 18 20620.8589 1110 7/6/2017 12:54 16 18329.65235 1750 7/6/2017 13:05 16 18329.65235 2390 7/6/2017 13:16 0 0
480 7/6/2017 12:44 17 19475.25562 1120 7/6/2017 12:54 15 17184.04908 1760 7/6/2017 13:05 16 18329.65235 2400 7/6/2017 13:16 0 0
490 7/6/2017 12:44 17 19475.25562 1130 7/6/2017 12:55 15 17184.04908 1770 7/6/2017 13:05 16 18329.65235 2410 7/6/2017 13:16 0 0
500 7/6/2017 12:44 17 19475.25562 1140 7/6/2017 12:55 15 17184.04908 1780 7/6/2017 13:05 16 18329.65235 2420 7/6/2017 13:16 0 0
510 7/6/2017 12:44 18 20620.8589 1150 7/6/2017 12:55 15 17184.04908 1790 7/6/2017 13:06 16 18329.65235 2430 7/6/2017 13:16 0 0
520 7/6/2017 12:44 16 18329.65235 1160 7/6/2017 12:55 15 17184.04908 1800 7/6/2017 13:06 16 18329.65235 2440 7/6/2017 13:16 0 0
530 7/6/2017 12:45 16 18329.65235 1170 7/6/2017 12:55 15 17184.04908 1810 7/6/2017 13:06 16 18329.65235 2450 7/6/2017 13:17 0 0
540 7/6/2017 12:45 17 19475.25562 1180 7/6/2017 12:55 15 17184.04908 1820 7/6/2017 13:06 16 18329.65235 2460 7/6/2017 13:17 0 0
550 7/6/2017 12:45 16 18329.65235 1190 7/6/2017 12:56 17 19475.25562 1830 7/6/2017 13:06 16 18329.65235 2470 7/6/2017 13:17 0 0
560 7/6/2017 12:45 16 18329.65235 1200 7/6/2017 12:56 16 18329.65235 1840 7/6/2017 13:06 15 17184.04908 2480 7/6/2017 13:17 0 0
570 7/6/2017 12:45 15 17184.04908 1210 7/6/2017 12:56 16 18329.65235 1850 7/6/2017 13:07 15 17184.04908 2490 7/6/2017 13:17 0 0
580 7/6/2017 12:45 16 18329.65235 1220 7/6/2017 12:56 16 18329.65235 1860 7/6/2017 13:07 15 17184.04908 2500 7/6/2017 13:17 0 0
590 7/6/2017 12:46 16 18329.65235 1230 7/6/2017 12:56 15 17184.04908 1870 7/6/2017 13:07 14 16038.44581
600 7/6/2017 12:46 17 19475.25562 1240 7/6/2017 12:56 16 18329.65235 1880 7/6/2017 13:07 14 16038.44581
610 7/6/2017 12:46 16 18329.65235 1250 7/6/2017 12:57 16 18329.65235 1890 7/6/2017 13:07 14 16038.44581
620 7/6/2017 12:46 16 18329.65235 1260 7/6/2017 12:57 17 19475.25562 1900 7/6/2017 13:07 13 14892.84254
630 7/6/2017 12:46 17 19475.25562 1270 7/6/2017 12:57 17 19475.25562 1910 7/6/2017 13:08 13 14892.84254
640 7/6/2017 12:46 17 19475.25562 1280 7/6/2017 12:57 16 18329.65235 1920 7/6/2017 13:08 13 14892.84254
101 
 
Table C 3: CO – Case 1 – Exp 3 readings 
 
 
 
Initial Weight of Incense Stick 1.479 g
Final Weight 0.025 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/6/2017 13:58 0 0 650 7/6/2017 14:08 16 18329.65235 1290 7/6/2017 14:19 19 21766.46217 1930 7/6/2017 14:30 20 22912.06544
20 7/6/2017 13:58 0 0 Cavg 20781.45749 µg/m3 660 7/6/2017 14:08 17 19475.25562 1300 7/6/2017 14:19 19 21766.46217 1940 7/6/2017 14:30 20 22912.06544
30 7/6/2017 13:58 0 0 670 7/6/2017 14:09 17 19475.25562 1310 7/6/2017 14:19 19 21766.46217 1950 7/6/2017 14:30 22 25203.27198
40 7/6/2017 13:58 6 6873.62 680 7/6/2017 14:09 17 19475.25562 1320 7/6/2017 14:19 19 21766.46217 1960 7/6/2017 14:30 22 25203.27198
50 7/6/2017 13:58 10 11456 690 7/6/2017 14:09 16 18329.65235 1330 7/6/2017 14:20 20 22912.06544 1970 7/6/2017 14:30 22 25203.27198
60 7/6/2017 13:58 12 13747.2 700 7/6/2017 14:09 16 18329.65235 1340 7/6/2017 14:20 21 24057.66871 1980 7/6/2017 14:30 22 25203.27198
70 7/6/2017 13:59 12 13747.2 710 7/6/2017 14:09 16 18329.65235 1350 7/6/2017 14:20 21 24057.66871 1990 7/6/2017 14:31 22 25203.27198
80 7/6/2017 13:59 12 13747.2 720 7/6/2017 14:09 16 18329.65235 1360 7/6/2017 14:20 23 26348.87526 2000 7/6/2017 14:31 21 24057.66871
90 7/6/2017 13:59 12 13747.2 730 7/6/2017 14:10 16 18329.65235 1370 7/6/2017 14:20 23 26348.87526 2010 7/6/2017 14:31 21 24057.66871
100 7/6/2017 13:59 13 14892.8 740 7/6/2017 14:10 16 18329.65235 1380 7/6/2017 14:20 24 27494.47853 2020 7/6/2017 14:31 21 24057.66871
110 7/6/2017 13:59 13 14892.8 750 7/6/2017 14:10 16 18329.65235 1390 7/6/2017 14:21 24 27494.47853 2030 7/6/2017 14:31 20 22912.06544
120 7/6/2017 13:59 13 14892.8 760 7/6/2017 14:10 16 18329.65235 1400 7/6/2017 14:21 24 27494.47853 2040 7/6/2017 14:31 20 22912.06544
130 7/6/2017 14:00 13 14892.8 770 7/6/2017 14:10 17 19475.25562 1410 7/6/2017 14:21 23 26348.87526 2050 7/6/2017 14:32 20 22912.06544
140 7/6/2017 14:00 14 16038.4 780 7/6/2017 14:10 17 19475.25562 1420 7/6/2017 14:21 23 26348.87526 2060 7/6/2017 14:32 18 20620.8589
150 7/6/2017 14:00 14 16038.4 790 7/6/2017 14:11 17 19475.25562 1430 7/6/2017 14:21 22 25203.27198 2070 7/6/2017 14:32 15 17184.04908
160 7/6/2017 14:00 15 17184 800 7/6/2017 14:11 17 19475.25562 1440 7/6/2017 14:21 21 24057.66871 2080 7/6/2017 14:32 13 14892.84254
170 7/6/2017 14:00 16 18329.7 810 7/6/2017 14:11 17 19475.25562 1450 7/6/2017 14:22 21 24057.66871 2090 7/6/2017 14:32 12 13747.23926
180 7/6/2017 14:00 16 18329.7 820 7/6/2017 14:11 16 18329.65235 1460 7/6/2017 14:22 21 24057.66871 2100 7/6/2017 14:32 12 13747.23926
190 7/6/2017 14:01 17 19475.3 1st peak 830 7/6/2017 14:11 16 18329.65235 1470 7/6/2017 14:22 21 24057.66871 2110 7/6/2017 14:33 13 14892.84254
200 7/6/2017 14:01 17 19475.3 840 7/6/2017 14:11 15 17184.04908 1480 7/6/2017 14:22 20 22912.06544 2120 7/6/2017 14:33 14 16038.44581
210 7/6/2017 14:01 17 19475.3 850 7/6/2017 14:12 15 17184.04908 1490 7/6/2017 14:22 20 22912.06544 2130 7/6/2017 14:33 14 16038.44581
220 7/6/2017 14:01 17 19475.3 860 7/6/2017 14:12 15 17184.04908 1500 7/6/2017 14:22 20 22912.06544 2140 7/6/2017 14:33 14 16038.44581
230 7/6/2017 14:01 17 19475.3 870 7/6/2017 14:12 16 18329.65235 1510 7/6/2017 14:23 21 24057.66871 2150 7/6/2017 14:33 14 16038.44581
240 7/6/2017 14:01 16 18329.7 880 7/6/2017 14:12 17 19475.25562 1520 7/6/2017 14:23 22 25203.27198 2160 7/6/2017 14:33 15 17184.04908
250 7/6/2017 14:02 15 17184 890 7/6/2017 14:12 17 19475.25562 1530 7/6/2017 14:23 22 25203.27198 2170 7/6/2017 14:34 15 17184.04908
260 7/6/2017 14:02 16 18329.7 900 7/6/2017 14:12 17 19475.25562 1540 7/6/2017 14:23 22 25203.27198 2180 7/6/2017 14:34 15 17184.04908
270 7/6/2017 14:02 16 18329.7 910 7/6/2017 14:13 18 20620.8589 1550 7/6/2017 14:23 22 25203.27198 2190 7/6/2017 14:34 15 17184.04908
280 7/6/2017 14:02 16 18329.7 920 7/6/2017 14:13 18 20620.8589 1560 7/6/2017 14:23 22 25203.27198 2200 7/6/2017 14:34 15 17184.04908
290 7/6/2017 14:02 16 18329.7 930 7/6/2017 14:13 19 21766.46217 1570 7/6/2017 14:24 21 24057.66871 2210 7/6/2017 14:34 15 17184.04908
300 7/6/2017 14:02 17 19475.3 940 7/6/2017 14:13 19 21766.46217 1580 7/6/2017 14:24 22 25203.27198 2220 7/6/2017 14:34 15 17184.04908
310 7/6/2017 14:03 16 18329.7 950 7/6/2017 14:13 19 21766.46217 1590 7/6/2017 14:24 21 24057.66871 2230 7/6/2017 14:35 17 19475.25562
320 7/6/2017 14:03 16 18329.7 960 7/6/2017 14:13 20 22912.06544 1600 7/6/2017 14:24 20 22912.06544 2240 7/6/2017 14:35 18 20620.8589
330 7/6/2017 14:03 15 17184 970 7/6/2017 14:14 19 21766.46217 1610 7/6/2017 14:24 20 22912.06544 2250 7/6/2017 14:35 19 21766.46217
340 7/6/2017 14:03 16 18329.7 980 7/6/2017 14:14 19 21766.46217 1620 7/6/2017 14:24 20 22912.06544 2260 7/6/2017 14:35 20 22912.06544
350 7/6/2017 14:03 16 18329.7 990 7/6/2017 14:14 18 20620.8589 1630 7/6/2017 14:25 20 22912.06544 2270 7/6/2017 14:35 20 22912.06544
360 7/6/2017 14:03 16 18329.7 1000 7/6/2017 14:14 17 19475.25562 1640 7/6/2017 14:25 20 22912.06544 2280 7/6/2017 14:35 21 24057.66871
370 7/6/2017 14:04 16 18329.7 1010 7/6/2017 14:14 17 19475.25562 1650 7/6/2017 14:25 20 22912.06544 2290 7/6/2017 14:36 23 26348.87526
380 7/6/2017 14:04 16 18329.7 1020 7/6/2017 14:14 17 19475.25562 1660 7/6/2017 14:25 22 25203.27198 2300 7/6/2017 14:36 24 27494.47853
390 7/6/2017 14:04 16 18329.7 1030 7/6/2017 14:15 16 18329.65235 1670 7/6/2017 14:25 22 25203.27198 2310 7/6/2017 14:36 27 30931.28834
400 7/6/2017 14:04 16 18329.7 1040 7/6/2017 14:15 16 18329.65235 1680 7/6/2017 14:25 22 25203.27198 2320 7/6/2017 14:36 28 32076.89162 2nd peak
410 7/6/2017 14:04 16 18329.7 1050 7/6/2017 14:15 16 18329.65235 1690 7/6/2017 14:26 22 25203.27198 2330 7/6/2017 14:36 27 30931.28834
420 7/6/2017 14:04 17 19475.3 1060 7/6/2017 14:15 16 18329.65235 1700 7/6/2017 14:26 21 24057.66871 2340 7/6/2017 14:36 25 28640.0818
430 7/6/2017 14:05 16 18329.7 1070 7/6/2017 14:15 17 19475.25562 1710 7/6/2017 14:26 20 22912.06544 2350 7/6/2017 14:37 21 24057.66871 Final Time
440 7/6/2017 14:05 16 18329.7 1080 7/6/2017 14:15 17 19475.25562 1720 7/6/2017 14:26 20 22912.06544 2360 7/6/2017 14:37 20 22912.06544
450 7/6/2017 14:05 18 20620.9 1090 7/6/2017 14:16 19 21766.46217 1730 7/6/2017 14:26 18 20620.8589 2370 7/6/2017 14:37 18 20620.8589
460 7/6/2017 14:05 17 19475.3 1100 7/6/2017 14:16 19 21766.46217 1740 7/6/2017 14:26 17 19475.25562 2380 7/6/2017 14:37 13 14892.84254
470 7/6/2017 14:05 17 19475.3 1110 7/6/2017 14:16 19 21766.46217 1750 7/6/2017 14:27 17 19475.25562 2390 7/6/2017 14:37 9 10310.42945
480 7/6/2017 14:05 17 19475.3 1120 7/6/2017 14:16 19 21766.46217 1760 7/6/2017 14:27 17 19475.25562 2400 7/6/2017 14:37 7 8019.222904
490 7/6/2017 14:06 18 20620.9 1130 7/6/2017 14:16 19 21766.46217 1770 7/6/2017 14:27 18 20620.8589 2410 7/6/2017 14:38 4 4582.413088
500 7/6/2017 14:06 18 20620.9 1140 7/6/2017 14:16 19 21766.46217 1780 7/6/2017 14:27 18 20620.8589 2420 7/6/2017 14:38 0 0
510 7/6/2017 14:06 17 19475.3 1150 7/6/2017 14:17 18 20620.8589 1790 7/6/2017 14:27 18 20620.8589 2430 7/6/2017 14:38 0 0
520 7/6/2017 14:06 16 18329.7 1160 7/6/2017 14:17 18 20620.8589 1800 7/6/2017 14:27 17 19475.25562 2440 7/6/2017 14:38 0 0
530 7/6/2017 14:06 16 18329.7 1170 7/6/2017 14:17 17 19475.25562 1810 7/6/2017 14:28 18 20620.8589 2450 7/6/2017 14:38 0 0
540 7/6/2017 14:06 15 17184 1180 7/6/2017 14:17 16 18329.65235 1820 7/6/2017 14:28 18 20620.8589 2460 7/6/2017 14:38 0 0
550 7/6/2017 14:07 15 17184 1190 7/6/2017 14:17 16 18329.65235 1830 7/6/2017 14:28 18 20620.8589 2470 7/6/2017 14:39 0 0
560 7/6/2017 14:07 16 18329.7 1200 7/6/2017 14:17 17 19475.25562 1840 7/6/2017 14:28 18 20620.8589 2480 7/6/2017 14:39 0 0
570 7/6/2017 14:07 16 18329.7 1210 7/6/2017 14:18 17 19475.25562 1850 7/6/2017 14:28 18 20620.8589 2490 7/6/2017 14:39 0 0
580 7/6/2017 14:07 16 18329.7 1220 7/6/2017 14:18 17 19475.25562 1860 7/6/2017 14:28 17 19475.25562 2500 7/6/2017 14:39 0 0
590 7/6/2017 14:07 16 18329.7 1230 7/6/2017 14:18 18 20620.8589 1870 7/6/2017 14:29 17 19475.25562 2510 7/6/2017 14:39 0 0
600 7/6/2017 14:07 16 18329.7 1240 7/6/2017 14:18 19 21766.46217 1880 7/6/2017 14:29 17 19475.25562 2520 7/6/2017 14:39 0 0
610 7/6/2017 14:08 16 18329.7 1250 7/6/2017 14:18 20 22912.06544 1890 7/6/2017 14:29 18 20620.8589 2530 7/6/2017 14:40 0 0
620 7/6/2017 14:08 16 18329.7 1260 7/6/2017 14:18 20 22912.06544 1900 7/6/2017 14:29 19 21766.46217 2540 7/6/2017 14:40 0 0
630 7/6/2017 14:08 16 18329.7 1270 7/6/2017 14:19 20 22912.06544 1910 7/6/2017 14:29 20 22912.06544 2550 7/6/2017 14:40 0 0
640 7/6/2017 14:08 16 18329.7 1280 7/6/2017 14:19 19 21766.46217 1920 7/6/2017 14:29 21 24057.66871 2560 7/6/2017 14:40 0 0 Stop
102 
 
Table C 4: CO – Case 1 – Exp 4 readings 
 
 
 
Initial Weight of Incense Stick 1.495 g
Final Weight 0.094 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/6/2017 14:42 0 0 650 7/6/2017 14:52 16 18329.6524 1290 7/6/2017 15:03 23 26348.8753 1930 7/6/2017 15:14 20 22912.0654
20 7/6/2017 14:42 0 0 Cavg 22167.68728 µg/m3 660 7/6/2017 14:52 16 18329.6524 1300 7/6/2017 15:03 23 26348.8753 1940 7/6/2017 15:14 20 22912.0654
30 7/6/2017 14:42 5 5728.0164 670 7/6/2017 14:53 16 18329.6524 1310 7/6/2017 15:03 23 26348.8753 1950 7/6/2017 15:14 20 22912.0654
40 7/6/2017 14:42 13 14892.843 680 7/6/2017 14:53 15 17184.0491 1320 7/6/2017 15:03 24 27494.4785 1960 7/6/2017 15:14 19 21766.4622
50 7/6/2017 14:42 17 19475.256 690 7/6/2017 14:53 15 17184.0491 1330 7/6/2017 15:04 25 28640.0818 1970 7/6/2017 15:14 18 20620.8589
60 7/6/2017 14:42 19 21766.462 1st peak 700 7/6/2017 14:53 15 17184.0491 1340 7/6/2017 15:04 25 28640.0818 1980 7/6/2017 15:14 17 19475.2556
70 7/6/2017 14:43 17 19475.256 710 7/6/2017 14:53 14 16038.4458 1350 7/6/2017 15:04 26 29785.6851 1990 7/6/2017 15:15 17 19475.2556
80 7/6/2017 14:43 16 18329.652 720 7/6/2017 14:53 14 16038.4458 1360 7/6/2017 15:04 26 29785.6851 2000 7/6/2017 15:15 18 20620.8589
90 7/6/2017 14:43 16 18329.652 730 7/6/2017 14:54 15 17184.0491 1370 7/6/2017 15:04 25 28640.0818 2010 7/6/2017 15:15 18 20620.8589
100 7/6/2017 14:43 16 18329.652 740 7/6/2017 14:54 15 17184.0491 1380 7/6/2017 15:04 25 28640.0818 2020 7/6/2017 15:15 18 20620.8589
110 7/6/2017 14:43 16 18329.652 750 7/6/2017 14:54 15 17184.0491 1390 7/6/2017 15:05 25 28640.0818 2030 7/6/2017 15:15 18 20620.8589
120 7/6/2017 14:43 17 19475.256 760 7/6/2017 14:54 15 17184.0491 1400 7/6/2017 15:05 26 29785.6851 2040 7/6/2017 15:15 18 20620.8589
130 7/6/2017 14:44 17 19475.256 770 7/6/2017 14:54 15 17184.0491 1410 7/6/2017 15:05 27 30931.2883 2050 7/6/2017 15:16 18 20620.8589
140 7/6/2017 14:44 17 19475.256 780 7/6/2017 14:54 14 16038.4458 1420 7/6/2017 15:05 26 29785.6851 2060 7/6/2017 15:16 19 21766.4622
150 7/6/2017 14:44 17 19475.256 790 7/6/2017 14:55 14 16038.4458 1430 7/6/2017 15:05 25 28640.0818 2070 7/6/2017 15:16 19 21766.4622
160 7/6/2017 14:44 17 19475.256 800 7/6/2017 14:55 15 17184.0491 1440 7/6/2017 15:05 25 28640.0818 2080 7/6/2017 15:16 19 21766.4622
170 7/6/2017 14:44 18 20620.859 810 7/6/2017 14:55 15 17184.0491 1450 7/6/2017 15:06 26 29785.6851 2090 7/6/2017 15:16 19 21766.4622
180 7/6/2017 14:44 18 20620.859 820 7/6/2017 14:55 15 17184.0491 1460 7/6/2017 15:06 26 29785.6851 2100 7/6/2017 15:16 19 21766.4622
190 7/6/2017 14:45 18 20620.859 830 7/6/2017 14:55 15 17184.0491 1470 7/6/2017 15:06 27 30931.2883 2110 7/6/2017 15:17 19 21766.4622
200 7/6/2017 14:45 18 20620.859 840 7/6/2017 14:55 15 17184.0491 1480 7/6/2017 15:06 28 32076.8916 2120 7/6/2017 15:17 20 22912.0654
210 7/6/2017 14:45 19 21766.462 850 7/6/2017 14:56 14 16038.4458 1490 7/6/2017 15:06 26 29785.6851 2130 7/6/2017 15:17 20 22912.0654
220 7/6/2017 14:45 19 21766.462 860 7/6/2017 14:56 13 14892.8425 1500 7/6/2017 15:06 26 29785.6851 2140 7/6/2017 15:17 19 21766.4622
230 7/6/2017 14:45 18 20620.859 870 7/6/2017 14:56 13 14892.8425 1510 7/6/2017 15:07 27 30931.2883 2150 7/6/2017 15:17 19 21766.4622
240 7/6/2017 14:45 18 20620.859 880 7/6/2017 14:56 15 17184.0491 1520 7/6/2017 15:07 27 30931.2883 2160 7/6/2017 15:17 18 20620.8589
250 7/6/2017 14:46 18 20620.859 890 7/6/2017 14:56 15 17184.0491 1530 7/6/2017 15:07 26 29785.6851 2170 7/6/2017 15:18 18 20620.8589
260 7/6/2017 14:46 17 19475.256 900 7/6/2017 14:56 14 16038.4458 1540 7/6/2017 15:07 26 29785.6851 2180 7/6/2017 15:18 18 20620.8589
270 7/6/2017 14:46 16 18329.652 910 7/6/2017 14:57 14 16038.4458 1550 7/6/2017 15:07 26 29785.6851 2190 7/6/2017 15:18 20 22912.0654
280 7/6/2017 14:46 16 18329.652 920 7/6/2017 14:57 13 14892.8425 1560 7/6/2017 15:07 26 29785.6851 2200 7/6/2017 15:18 21 24057.6687
290 7/6/2017 14:46 16 18329.652 930 7/6/2017 14:57 14 16038.4458 1570 7/6/2017 15:08 25 28640.0818 2210 7/6/2017 15:18 22 25203.272
300 7/6/2017 14:46 16 18329.652 940 7/6/2017 14:57 17 19475.2556 1580 7/6/2017 15:08 25 28640.0818 2220 7/6/2017 15:18 23 26348.8753 2nd peak
310 7/6/2017 14:47 16 18329.652 950 7/6/2017 14:57 19 21766.4622 1590 7/6/2017 15:08 25 28640.0818 2230 7/6/2017 15:19 22 25203.272
320 7/6/2017 14:47 17 19475.256 960 7/6/2017 14:57 18 20620.8589 1600 7/6/2017 15:08 25 28640.0818 2240 7/6/2017 15:19 20 22912.0654 Final Time
330 7/6/2017 14:47 17 19475.256 970 7/6/2017 14:58 18 20620.8589 1610 7/6/2017 15:08 24 27494.4785 2250 7/6/2017 15:19 18 20620.8589
340 7/6/2017 14:47 17 19475.256 980 7/6/2017 14:58 17 19475.2556 1620 7/6/2017 15:08 25 28640.0818 2260 7/6/2017 15:19 16 18329.6524
350 7/6/2017 14:47 17 19475.256 990 7/6/2017 14:58 16 18329.6524 1630 7/6/2017 15:09 25 28640.0818 2270 7/6/2017 15:19 15 17184.0491
360 7/6/2017 14:47 18 20620.859 1000 7/6/2017 14:58 16 18329.6524 1640 7/6/2017 15:09 24 27494.4785 2280 7/6/2017 15:19 13 14892.8425
370 7/6/2017 14:48 18 20620.859 1010 7/6/2017 14:58 17 19475.2556 1650 7/6/2017 15:09 22 25203.272 2290 7/6/2017 15:20 9 10310.4294
380 7/6/2017 14:48 18 20620.859 1020 7/6/2017 14:58 17 19475.2556 1660 7/6/2017 15:09 21 24057.6687 2300 7/6/2017 15:20 5 5728.01636
390 7/6/2017 14:48 19 21766.462 1030 7/6/2017 14:59 17 19475.2556 1670 7/6/2017 15:09 20 22912.0654 2310 7/6/2017 15:20 3 3436.80982
400 7/6/2017 14:48 19 21766.462 1040 7/6/2017 14:59 17 19475.2556 1680 7/6/2017 15:09 20 22912.0654 2320 7/6/2017 15:20 0 0
410 7/6/2017 14:48 20 22912.065 1050 7/6/2017 14:59 18 20620.8589 1690 7/6/2017 15:10 20 22912.0654 2330 7/6/2017 15:20 0 0
420 7/6/2017 14:48 20 22912.065 1060 7/6/2017 14:59 18 20620.8589 1700 7/6/2017 15:10 19 21766.4622 2340 7/6/2017 15:20 0 0
430 7/6/2017 14:49 20 22912.065 1070 7/6/2017 14:59 17 19475.2556 1710 7/6/2017 15:10 19 21766.4622 2350 7/6/2017 15:21 0 0
440 7/6/2017 14:49 20 22912.065 1080 7/6/2017 14:59 18 20620.8589 1720 7/6/2017 15:10 19 21766.4622 2360 7/6/2017 15:21 0 0
450 7/6/2017 14:49 20 22912.065 1090 7/6/2017 15:00 19 21766.4622 1730 7/6/2017 15:10 18 20620.8589 2370 7/6/2017 15:21 0 0
460 7/6/2017 14:49 20 22912.065 1100 7/6/2017 15:00 19 21766.4622 1740 7/6/2017 15:10 20 22912.0654 2380 7/6/2017 15:21 0 0
470 7/6/2017 14:49 20 22912.065 1110 7/6/2017 15:00 19 21766.4622 1750 7/6/2017 15:11 20 22912.0654 2390 7/6/2017 15:21 0 0
480 7/6/2017 14:49 20 22912.065 1120 7/6/2017 15:00 19 21766.4622 1760 7/6/2017 15:11 20 22912.0654 2400 7/6/2017 15:21 0 0
490 7/6/2017 14:50 20 22912.065 1130 7/6/2017 15:00 20 22912.0654 1770 7/6/2017 15:11 20 22912.0654 2410 7/6/2017 15:22 0 0
500 7/6/2017 14:50 20 22912.065 1140 7/6/2017 15:00 20 22912.0654 1780 7/6/2017 15:11 20 22912.0654 2420 7/6/2017 15:22 0 0
510 7/6/2017 14:50 20 22912.065 1150 7/6/2017 15:01 20 22912.0654 1790 7/6/2017 15:11 20 22912.0654 2430 7/6/2017 15:22 0 0
520 7/6/2017 14:50 18 20620.859 1160 7/6/2017 15:01 20 22912.0654 1800 7/6/2017 15:11 20 22912.0654 2440 7/6/2017 15:22 0 0
530 7/6/2017 14:50 19 21766.462 1170 7/6/2017 15:01 20 22912.0654 1810 7/6/2017 15:12 20 22912.0654 2450 7/6/2017 15:22 0 0
540 7/6/2017 14:50 18 20620.859 1180 7/6/2017 15:01 19 21766.4622 1820 7/6/2017 15:12 20 22912.0654 2460 7/6/2017 15:22 0 0
550 7/6/2017 14:51 18 20620.859 1190 7/6/2017 15:01 19 21766.4622 1830 7/6/2017 15:12 20 22912.0654 2470 7/6/2017 15:23 0 0
560 7/6/2017 14:51 17 19475.256 1200 7/6/2017 15:01 22 25203.272 1840 7/6/2017 15:12 20 22912.0654 2480 7/6/2017 15:23 0 0
570 7/6/2017 14:51 17 19475.256 1210 7/6/2017 15:02 23 26348.8753 1850 7/6/2017 15:12 20 22912.0654 2490 7/6/2017 15:23 0 0
580 7/6/2017 14:51 17 19475.256 1220 7/6/2017 15:02 22 25203.272 1860 7/6/2017 15:12 22 25203.272 2500 7/6/2017 15:23 0 0
590 7/6/2017 14:51 16 18329.652 1230 7/6/2017 15:02 21 24057.6687 1870 7/6/2017 15:13 23 26348.8753 2510 7/6/2017 15:23 0 0
600 7/6/2017 14:51 16 18329.652 1240 7/6/2017 15:02 21 24057.6687 1880 7/6/2017 15:13 23 26348.8753 2520 7/6/2017 15:23 0 0
610 7/6/2017 14:52 15 17184.049 1250 7/6/2017 15:02 22 25203.272 1890 7/6/2017 15:13 23 26348.8753 2530 7/6/2017 15:24 0 0
620 7/6/2017 14:52 15 17184.049 1260 7/6/2017 15:02 22 25203.272 1900 7/6/2017 15:13 23 26348.8753 2540 7/6/2017 15:24 0 0
630 7/6/2017 14:52 16 18329.652 1270 7/6/2017 15:03 22 25203.272 1910 7/6/2017 15:13 22 25203.272 2550 7/6/2017 15:24 0 0
640 7/6/2017 14:52 16 18329.652 1280 7/6/2017 15:03 22 25203.272 1920 7/6/2017 15:13 21 24057.6687 2560 7/6/2017 15:24 0 0 Stop
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Table C 5: CO – Case 1 – Exp 5 readings 
 
 
 
Initial Weight of Incense Stick 1.712 g
Final Weight 0.068 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/6/2017 15:26 0 0 650 7/6/2017 15:37 20 22912.0654 1290 7/6/2017 15:48 20 22912.0654 1930 7/6/2017 15:58 21 24057.6687 2570 7/6/2017 16:09 20 22912.0654
20 7/6/2017 15:27 0 0 Cavg 21887.28751 µg/m3 660 7/6/2017 15:37 20 22912.0654 1300 7/6/2017 15:48 20 22912.0654 1940 7/6/2017 15:59 22 25203.272 2580 7/6/2017 16:09 20 22912.0654
30 7/6/2017 15:27 0 0 670 7/6/2017 15:37 20 22912.0654 1310 7/6/2017 15:48 20 22912.0654 1950 7/6/2017 15:59 22 25203.272 2590 7/6/2017 16:09 20 22912.0654
40 7/6/2017 15:27 6 6873.619632 680 7/6/2017 15:38 20 22912.0654 1320 7/6/2017 15:48 19 21766.4622 1960 7/6/2017 15:59 22 25203.272 2600 7/6/2017 16:10 21 24057.6687
50 7/6/2017 15:27 10 11456.03272 690 7/6/2017 15:38 20 22912.0654 1330 7/6/2017 15:48 19 21766.4622 1970 7/6/2017 15:59 22 25203.272 2610 7/6/2017 16:10 23 26348.8753
60 7/6/2017 15:27 13 14892.84254 700 7/6/2017 15:38 20 22912.0654 1340 7/6/2017 15:49 19 21766.4622 1980 7/6/2017 15:59 22 25203.272 2620 7/6/2017 16:10 24 27494.4785 2nd peak and Final Time
70 7/6/2017 15:27 15 17184.04908 1st peak 710 7/6/2017 15:38 20 22912.0654 1350 7/6/2017 15:49 19 21766.4622 1990 7/6/2017 15:59 23 26348.8753 2630 7/6/2017 16:10 22 25203.272
80 7/6/2017 15:28 15 17184.04908 720 7/6/2017 15:38 19 21766.4622 1360 7/6/2017 15:49 19 21766.4622 2000 7/6/2017 16:00 23 26348.8753 2640 7/6/2017 16:10 19 21766.4622
90 7/6/2017 15:28 15 17184.04908 730 7/6/2017 15:38 18 20620.8589 1370 7/6/2017 15:49 20 22912.0654 2010 7/6/2017 16:00 23 26348.8753 2650 7/6/2017 16:10 14 16038.4458
100 7/6/2017 15:28 15 17184.04908 740 7/6/2017 15:39 18 20620.8589 1380 7/6/2017 15:49 20 22912.0654 2020 7/6/2017 16:00 22 25203.272 2660 7/6/2017 16:11 8 9164.82618
110 7/6/2017 15:28 14 16038.44581 750 7/6/2017 15:39 19 21766.4622 1390 7/6/2017 15:49 20 22912.0654 2030 7/6/2017 16:00 22 25203.272 2670 7/6/2017 16:11 5 5728.01636
120 7/6/2017 15:28 14 16038.44581 760 7/6/2017 15:39 18 20620.8589 1400 7/6/2017 15:50 20 22912.0654 2040 7/6/2017 16:00 23 26348.8753 2680 7/6/2017 16:11 4 4582.41309
130 7/6/2017 15:28 14 16038.44581 770 7/6/2017 15:39 17 19475.2556 1410 7/6/2017 15:50 21 24057.6687 2050 7/6/2017 16:00 23 26348.8753 2690 7/6/2017 16:11 0 0
140 7/6/2017 15:29 15 17184.04908 780 7/6/2017 15:39 16 18329.6524 1420 7/6/2017 15:50 22 25203.272 2060 7/6/2017 16:01 22 25203.272 2700 7/6/2017 16:11 0 0
150 7/6/2017 15:29 16 18329.65235 790 7/6/2017 15:39 16 18329.6524 1430 7/6/2017 15:50 20 22912.0654 2070 7/6/2017 16:01 21 24057.6687 2710 7/6/2017 16:11 0 0
160 7/6/2017 15:29 17 19475.25562 800 7/6/2017 15:40 15 17184.0491 1440 7/6/2017 15:50 20 22912.0654 2080 7/6/2017 16:01 20 22912.0654 2720 7/6/2017 16:12 0 0
170 7/6/2017 15:29 16 18329.65235 810 7/6/2017 15:40 15 17184.0491 1450 7/6/2017 15:50 20 22912.0654 2090 7/6/2017 16:01 20 22912.0654 2730 7/6/2017 16:12 0 0
180 7/6/2017 15:29 16 18329.65235 820 7/6/2017 15:40 16 18329.6524 1460 7/6/2017 15:51 20 22912.0654 2100 7/6/2017 16:01 19 21766.4622 2740 7/6/2017 16:12 0 0
190 7/6/2017 15:29 17 19475.25562 830 7/6/2017 15:40 16 18329.6524 1470 7/6/2017 15:51 21 24057.6687 2110 7/6/2017 16:01 19 21766.4622 2750 7/6/2017 16:12 0 0
200 7/6/2017 15:30 17 19475.25562 840 7/6/2017 15:40 16 18329.6524 1480 7/6/2017 15:51 21 24057.6687 2120 7/6/2017 16:02 18 20620.8589 2760 7/6/2017 16:12 0 0
210 7/6/2017 15:30 17 19475.25562 850 7/6/2017 15:40 15 17184.0491 1490 7/6/2017 15:51 21 24057.6687 2130 7/6/2017 16:02 18 20620.8589 2770 7/6/2017 16:12 0 0
220 7/6/2017 15:30 18 20620.8589 860 7/6/2017 15:41 15 17184.0491 1500 7/6/2017 15:51 21 24057.6687 2140 7/6/2017 16:02 18 20620.8589 2780 7/6/2017 16:13 0 0
230 7/6/2017 15:30 17 19475.25562 870 7/6/2017 15:41 16 18329.6524 1510 7/6/2017 15:51 22 25203.272 2150 7/6/2017 16:02 18 20620.8589 2790 7/6/2017 16:13 0 0
240 7/6/2017 15:30 18 20620.8589 880 7/6/2017 15:41 17 19475.2556 1520 7/6/2017 15:52 21 24057.6687 2160 7/6/2017 16:02 18 20620.8589 2800 7/6/2017 16:13 0 0
250 7/6/2017 15:30 17 19475.25562 890 7/6/2017 15:41 17 19475.2556 1530 7/6/2017 15:52 21 24057.6687 2170 7/6/2017 16:02 19 21766.4622 2810 7/6/2017 16:13 0 0
260 7/6/2017 15:31 17 19475.25562 900 7/6/2017 15:41 17 19475.2556 1540 7/6/2017 15:52 21 24057.6687 2180 7/6/2017 16:03 19 21766.4622 2820 7/6/2017 16:13 0 0
270 7/6/2017 15:31 17 19475.25562 910 7/6/2017 15:41 17 19475.2556 1550 7/6/2017 15:52 21 24057.6687 2190 7/6/2017 16:03 19 21766.4622 2830 7/6/2017 16:13 0 0
280 7/6/2017 15:31 18 20620.8589 920 7/6/2017 15:42 17 19475.2556 1560 7/6/2017 15:52 22 25203.272 2200 7/6/2017 16:03 20 22912.0654 2840 7/6/2017 16:14 0 0
290 7/6/2017 15:31 18 20620.8589 930 7/6/2017 15:42 17 19475.2556 1570 7/6/2017 15:52 23 26348.8753 2210 7/6/2017 16:03 20 22912.0654 2850 7/6/2017 16:14 0 0
300 7/6/2017 15:31 18 20620.8589 940 7/6/2017 15:42 17 19475.2556 1580 7/6/2017 15:53 24 27494.4785 2220 7/6/2017 16:03 20 22912.0654 2860 7/6/2017 16:14 0 0
310 7/6/2017 15:31 17 19475.25562 950 7/6/2017 15:42 17 19475.2556 1590 7/6/2017 15:53 23 26348.8753 2230 7/6/2017 16:03 20 22912.0654 2870 7/6/2017 16:14 0 0
320 7/6/2017 15:32 18 20620.8589 960 7/6/2017 15:42 17 19475.2556 1600 7/6/2017 15:53 23 26348.8753 2240 7/6/2017 16:04 20 22912.0654 2880 7/6/2017 16:14 0 0
330 7/6/2017 15:32 18 20620.8589 970 7/6/2017 15:42 18 20620.8589 1610 7/6/2017 15:53 23 26348.8753 2250 7/6/2017 16:04 20 22912.0654 2890 7/6/2017 16:14 0 0 Stop
340 7/6/2017 15:32 17 19475.25562 980 7/6/2017 15:43 17 19475.2556 1620 7/6/2017 15:53 23 26348.8753 2260 7/6/2017 16:04 20 22912.0654
350 7/6/2017 15:32 17 19475.25562 990 7/6/2017 15:43 18 20620.8589 1630 7/6/2017 15:53 22 25203.272 2270 7/6/2017 16:04 20 22912.0654
360 7/6/2017 15:32 18 20620.8589 1000 7/6/2017 15:43 18 20620.8589 1640 7/6/2017 15:54 21 24057.6687 2280 7/6/2017 16:04 20 22912.0654
370 7/6/2017 15:32 18 20620.8589 1010 7/6/2017 15:43 17 19475.2556 1650 7/6/2017 15:54 20 22912.0654 2290 7/6/2017 16:04 19 21766.4622
380 7/6/2017 15:33 18 20620.8589 1020 7/6/2017 15:43 17 19475.2556 1660 7/6/2017 15:54 20 22912.0654 2300 7/6/2017 16:05 19 21766.4622
390 7/6/2017 15:33 18 20620.8589 1030 7/6/2017 15:43 18 20620.8589 1670 7/6/2017 15:54 20 22912.0654 2310 7/6/2017 16:05 19 21766.4622
400 7/6/2017 15:33 18 20620.8589 1040 7/6/2017 15:44 18 20620.8589 1680 7/6/2017 15:54 20 22912.0654 2320 7/6/2017 16:05 19 21766.4622
410 7/6/2017 15:33 17 19475.25562 1050 7/6/2017 15:44 18 20620.8589 1690 7/6/2017 15:54 20 22912.0654 2330 7/6/2017 16:05 19 21766.4622
420 7/6/2017 15:33 18 20620.8589 1060 7/6/2017 15:44 18 20620.8589 1700 7/6/2017 15:55 20 22912.0654 2340 7/6/2017 16:05 20 22912.0654
430 7/6/2017 15:33 18 20620.8589 1070 7/6/2017 15:44 18 20620.8589 1710 7/6/2017 15:55 20 22912.0654 2350 7/6/2017 16:05 21 24057.6687
440 7/6/2017 15:34 18 20620.8589 1080 7/6/2017 15:44 19 21766.4622 1720 7/6/2017 15:55 20 22912.0654 2360 7/6/2017 16:06 20 22912.0654
450 7/6/2017 15:34 18 20620.8589 1090 7/6/2017 15:44 19 21766.4622 1730 7/6/2017 15:55 20 22912.0654 2370 7/6/2017 16:06 20 22912.0654
460 7/6/2017 15:34 19 21766.46217 1100 7/6/2017 15:45 19 21766.4622 1740 7/6/2017 15:55 20 22912.0654 2380 7/6/2017 16:06 21 24057.6687
470 7/6/2017 15:34 19 21766.46217 1110 7/6/2017 15:45 19 21766.4622 1750 7/6/2017 15:55 20 22912.0654 2390 7/6/2017 16:06 20 22912.0654
480 7/6/2017 15:34 19 21766.46217 1120 7/6/2017 15:45 19 21766.4622 1760 7/6/2017 15:56 20 22912.0654 2400 7/6/2017 16:06 20 22912.0654
490 7/6/2017 15:34 19 21766.46217 1130 7/6/2017 15:45 17 19475.2556 1770 7/6/2017 15:56 21 24057.6687 2410 7/6/2017 16:06 20 22912.0654
500 7/6/2017 15:35 19 21766.46217 1140 7/6/2017 15:45 17 19475.2556 1780 7/6/2017 15:56 20 22912.0654 2420 7/6/2017 16:07 20 22912.0654
510 7/6/2017 15:35 19 21766.46217 1150 7/6/2017 15:45 17 19475.2556 1790 7/6/2017 15:56 20 22912.0654 2430 7/6/2017 16:07 19 21766.4622
520 7/6/2017 15:35 18 20620.8589 1160 7/6/2017 15:46 17 19475.2556 1800 7/6/2017 15:56 19 21766.4622 2440 7/6/2017 16:07 19 21766.4622
530 7/6/2017 15:35 18 20620.8589 1170 7/6/2017 15:46 18 20620.8589 1810 7/6/2017 15:56 19 21766.4622 2450 7/6/2017 16:07 19 21766.4622
540 7/6/2017 15:35 18 20620.8589 1180 7/6/2017 15:46 18 20620.8589 1820 7/6/2017 15:57 19 21766.4622 2460 7/6/2017 16:07 19 21766.4622
550 7/6/2017 15:35 19 21766.46217 1190 7/6/2017 15:46 18 20620.8589 1830 7/6/2017 15:57 19 21766.4622 2470 7/6/2017 16:07 19 21766.4622
560 7/6/2017 15:36 18 20620.8589 1200 7/6/2017 15:46 19 21766.4622 1840 7/6/2017 15:57 20 22912.0654 2480 7/6/2017 16:08 18 20620.8589
570 7/6/2017 15:36 19 21766.46217 1210 7/6/2017 15:46 20 22912.0654 1850 7/6/2017 15:57 20 22912.0654 2490 7/6/2017 16:08 19 21766.4622
580 7/6/2017 15:36 19 21766.46217 1220 7/6/2017 15:47 20 22912.0654 1860 7/6/2017 15:57 20 22912.0654 2500 7/6/2017 16:08 20 22912.0654
590 7/6/2017 15:36 19 21766.46217 1230 7/6/2017 15:47 20 22912.0654 1870 7/6/2017 15:57 20 22912.0654 2510 7/6/2017 16:08 20 22912.0654
600 7/6/2017 15:36 19 21766.46217 1240 7/6/2017 15:47 20 22912.0654 1880 7/6/2017 15:58 20 22912.0654 2520 7/6/2017 16:08 21 24057.6687
610 7/6/2017 15:36 19 21766.46217 1250 7/6/2017 15:47 20 22912.0654 1890 7/6/2017 15:58 21 24057.6687 2530 7/6/2017 16:08 20 22912.0654
620 7/6/2017 15:37 19 21766.46217 1260 7/6/2017 15:47 20 22912.0654 1900 7/6/2017 15:58 20 22912.0654 2540 7/6/2017 16:09 20 22912.0654
630 7/6/2017 15:37 19 21766.46217 1270 7/6/2017 15:47 20 22912.0654 1910 7/6/2017 15:58 20 22912.0654 2550 7/6/2017 16:09 20 22912.0654
640 7/6/2017 15:37 20 22912.06544 1280 7/6/2017 15:48 20 22912.0654 1920 7/6/2017 15:58 21 24057.6687 2560 7/6/2017 16:09 20 22912.0654
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Table C 6: CO – Case 2 – Exp 1 readings 
 
 
 
 
Initial Weight of Incense Stick 3.644 g
Final Weight 0.208 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/6/2017 22:50 0 0 650 7/6/2017 23:00 35 40096.1145 1290 7/6/2017 23:11 42 48115.3374 1930 7/6/2017 23:22 49 56134.5603 2570 7/6/2017 23:32 38 43532.9243
20 7/6/2017 22:50 0 0 Cavg 46164.71564 µg/m3 660 7/6/2017 23:01 35 40096.1145 1300 7/6/2017 23:11 40 45824.1309 1940 7/6/2017 23:22 48 54988.9571 2580 7/6/2017 23:33 36 41241.7178
30 7/6/2017 22:50 7 8019.2229 40 ppm 670 7/6/2017 23:01 36 41241.7178 1310 7/6/2017 23:11 38 43532.9243 1950 7/6/2017 23:22 49 56134.5603 2590 7/6/2017 23:33 33 37804.908
40 7/6/2017 22:50 17 19475.2556 680 7/6/2017 23:01 37 42387.3211 1320 7/6/2017 23:12 38 43532.9243 1960 7/6/2017 23:22 48 54988.9571 2600 7/6/2017 23:33 30 34368.0982
50 7/6/2017 22:50 23 26348.8753 690 7/6/2017 23:01 37 42387.3211 1330 7/6/2017 23:12 39 44678.5276 1970 7/6/2017 23:22 47 53843.3538 2610 7/6/2017 23:33 30 34368.0982
60 7/6/2017 22:51 27 30931.2883 700 7/6/2017 23:01 37 42387.3211 1340 7/6/2017 23:12 37 42387.3211 1980 7/6/2017 23:23 46 52697.7505 2620 7/6/2017 23:33 29 33222.4949
70 7/6/2017 22:51 27 30931.2883 710 7/6/2017 23:01 36 41241.7178 1350 7/6/2017 23:12 35 40096.1145 1990 7/6/2017 23:23 45 51552.1472 2630 7/6/2017 23:33 29 33222.4949
80 7/6/2017 22:51 30 34368.0982 720 7/6/2017 23:02 36 41241.7178 1360 7/6/2017 23:12 35 40096.1145 2000 7/6/2017 23:23 45 51552.1472 2640 7/6/2017 23:34 27 30931.2883
90 7/6/2017 22:51 31 35513.7014 730 7/6/2017 23:02 36 41241.7178 1370 7/6/2017 23:12 36 41241.7178 2010 7/6/2017 23:23 44 50406.544 2650 7/6/2017 23:34 27 30931.2883
100 7/6/2017 22:51 33 37804.908 740 7/6/2017 23:02 36 41241.7178 1380 7/6/2017 23:13 39 44678.5276 2020 7/6/2017 23:23 43 49260.9407 2660 7/6/2017 23:34 28 32076.8916
110 7/6/2017 22:51 33 37804.908 750 7/6/2017 23:02 37 42387.3211 1390 7/6/2017 23:13 39 44678.5276 2030 7/6/2017 23:23 44 50406.544 2670 7/6/2017 23:34 29 33222.4949
120 7/6/2017 22:52 33 37804.908 760 7/6/2017 23:02 36 41241.7178 1400 7/6/2017 23:13 38 43532.9243 2040 7/6/2017 23:24 44 50406.544 2680 7/6/2017 23:34 29 33222.4949
130 7/6/2017 22:52 35 40096.1145 770 7/6/2017 23:02 36 41241.7178 1410 7/6/2017 23:13 38 43532.9243 2050 7/6/2017 23:24 43 49260.9407 2690 7/6/2017 23:34 31 35513.7014
140 7/6/2017 22:52 36 41241.7178 780 7/6/2017 23:03 35 40096.1145 1420 7/6/2017 23:13 38 43532.9243 2060 7/6/2017 23:24 42 48115.3374 2700 7/6/2017 23:35 30 34368.0982 Final Time
150 7/6/2017 22:52 38 43532.9243 790 7/6/2017 23:03 34 38950.5112 1430 7/6/2017 23:13 39 44678.5276 2070 7/6/2017 23:24 43 49260.9407 2710 7/6/2017 23:35 29 33222.4949
160 7/6/2017 22:52 37 42387.3211 800 7/6/2017 23:03 34 38950.5112 1440 7/6/2017 23:14 38 43532.9243 2080 7/6/2017 23:24 42 48115.3374 2720 7/6/2017 23:35 27 30931.2883
170 7/6/2017 22:52 38 43532.9243 810 7/6/2017 23:03 34 38950.5112 1450 7/6/2017 23:14 38 43532.9243 2090 7/6/2017 23:24 41 46969.7342 2730 7/6/2017 23:35 23 26348.8753
180 7/6/2017 22:53 40 45824.1309 820 7/6/2017 23:03 34 38950.5112 1460 7/6/2017 23:14 39 44678.5276 2100 7/6/2017 23:25 41 46969.7342 2740 7/6/2017 23:35 19 21766.4622
190 7/6/2017 22:53 40 45824.1309 830 7/6/2017 23:03 33 37804.908 1470 7/6/2017 23:14 40 45824.1309 2110 7/6/2017 23:25 43 49260.9407 2750 7/6/2017 23:35 17 19475.2556
200 7/6/2017 22:53 43 49260.9407 840 7/6/2017 23:04 33 37804.908 1480 7/6/2017 23:14 39 44678.5276 2120 7/6/2017 23:25 43 49260.9407 2760 7/6/2017 23:36 13 14892.8425
210 7/6/2017 22:53 44 50406.544 850 7/6/2017 23:04 34 38950.5112 1490 7/6/2017 23:14 41 46969.7342 2130 7/6/2017 23:25 43 49260.9407 2770 7/6/2017 23:36 10 11456.0327
220 7/6/2017 22:53 47 53843.3538 860 7/6/2017 23:04 34 38950.5112 1500 7/6/2017 23:15 43 49260.9407 2140 7/6/2017 23:25 42 48115.3374 2780 7/6/2017 23:36 7 8019.2229
230 7/6/2017 22:53 49 56134.5603 1st peak 870 7/6/2017 23:04 34 38950.5112 1510 7/6/2017 23:15 40 45824.1309 2150 7/6/2017 23:25 42 48115.3374 2790 7/6/2017 23:36 5 5728.01636
240 7/6/2017 22:54 46 52697.7505 880 7/6/2017 23:04 33 37804.908 1520 7/6/2017 23:15 38 43532.9243 2160 7/6/2017 23:26 43 49260.9407 2800 7/6/2017 23:36 5 5728.01636
250 7/6/2017 22:54 44 50406.544 890 7/6/2017 23:04 34 38950.5112 1530 7/6/2017 23:15 39 44678.5276 2170 7/6/2017 23:26 42 48115.3374 2810 7/6/2017 23:36 4 4582.41309
260 7/6/2017 22:54 44 50406.544 900 7/6/2017 23:05 34 38950.5112 1540 7/6/2017 23:15 38 43532.9243 2180 7/6/2017 23:26 40 45824.1309 2820 7/6/2017 23:37 4 4582.41309
270 7/6/2017 22:54 46 52697.7505 910 7/6/2017 23:05 34 38950.5112 1550 7/6/2017 23:15 38 43532.9243 2190 7/6/2017 23:26 41 46969.7342 2830 7/6/2017 23:37 4 4582.41309
280 7/6/2017 22:54 47 53843.3538 920 7/6/2017 23:05 33 37804.908 1560 7/6/2017 23:16 39 44678.5276 2200 7/6/2017 23:26 41 46969.7342 2840 7/6/2017 23:37 4 4582.41309
290 7/6/2017 22:54 49 56134.5603 930 7/6/2017 23:05 32 36659.3047 1570 7/6/2017 23:16 41 46969.7342 2210 7/6/2017 23:26 41 46969.7342 2850 7/6/2017 23:37 4 4582.41309
300 7/6/2017 22:55 48 54988.9571 940 7/6/2017 23:05 32 36659.3047 1580 7/6/2017 23:16 41 46969.7342 2220 7/6/2017 23:27 39 44678.5276 2860 7/6/2017 23:37 3 3436.80982
310 7/6/2017 22:55 44 50406.544 950 7/6/2017 23:05 32 36659.3047 1590 7/6/2017 23:16 41 46969.7342 2230 7/6/2017 23:27 39 44678.5276 2870 7/6/2017 23:37 1 1145.60327
320 7/6/2017 22:55 41 46969.7342 960 7/6/2017 23:06 33 37804.908 1600 7/6/2017 23:16 43 49260.9407 2240 7/6/2017 23:27 37 42387.3211 2880 7/6/2017 23:38 4 4582.41309
330 7/6/2017 22:55 42 48115.3374 970 7/6/2017 23:06 33 37804.908 1610 7/6/2017 23:16 45 51552.1472 2250 7/6/2017 23:27 37 42387.3211 2890 7/6/2017 23:38 0 0
340 7/6/2017 22:55 44 50406.544 980 7/6/2017 23:06 33 37804.908 1620 7/6/2017 23:17 41 46969.7342 2260 7/6/2017 23:27 38 43532.9243 2900 7/6/2017 23:38 4 4582.41309
350 7/6/2017 22:55 44 50406.544 990 7/6/2017 23:06 33 37804.908 1630 7/6/2017 23:17 39 44678.5276 2270 7/6/2017 23:27 40 45824.1309 2910 7/6/2017 23:38 1 1145.60327
360 7/6/2017 22:56 45 51552.1472 1000 7/6/2017 23:06 35 40096.1145 1640 7/6/2017 23:17 38 43532.9243 2280 7/6/2017 23:28 42 48115.3374 2920 7/6/2017 23:38 0 0
370 7/6/2017 22:56 47 53843.3538 1010 7/6/2017 23:06 34 38950.5112 1650 7/6/2017 23:17 39 44678.5276 2290 7/6/2017 23:28 42 48115.3374 2930 7/6/2017 23:38 3 3436.80982
380 7/6/2017 22:56 48 54988.9571 1020 7/6/2017 23:07 35 40096.1145 1660 7/6/2017 23:17 41 46969.7342 2300 7/6/2017 23:28 42 48115.3374 2940 7/6/2017 23:39 0 0
390 7/6/2017 22:56 48 54988.9571 1030 7/6/2017 23:07 34 38950.5112 1670 7/6/2017 23:17 42 48115.3374 2310 7/6/2017 23:28 42 48115.3374 2950 7/6/2017 23:39 0 0
400 7/6/2017 22:56 48 54988.9571 1040 7/6/2017 23:07 33 37804.908 1680 7/6/2017 23:18 43 49260.9407 2320 7/6/2017 23:28 42 48115.3374 2960 7/6/2017 23:39 0 0
410 7/6/2017 22:56 47 53843.3538 1050 7/6/2017 23:07 32 36659.3047 1690 7/6/2017 23:18 43 49260.9407 2330 7/6/2017 23:28 41 46969.7342 2970 7/6/2017 23:39 0 0
420 7/6/2017 22:57 46 52697.7505 1060 7/6/2017 23:07 32 36659.3047 1700 7/6/2017 23:18 42 48115.3374 2340 7/6/2017 23:29 41 46969.7342 2980 7/6/2017 23:39 0 0
430 7/6/2017 22:57 46 52697.7505 1070 7/6/2017 23:07 32 36659.3047 1710 7/6/2017 23:18 42 48115.3374 2350 7/6/2017 23:29 43 49260.9407 2990 7/6/2017 23:39 0 0
440 7/6/2017 22:57 45 51552.1472 1080 7/6/2017 23:08 33 37804.908 1720 7/6/2017 23:18 43 49260.9407 2360 7/6/2017 23:29 42 48115.3374 3000 7/6/2017 23:40 0 0
450 7/6/2017 22:57 46 52697.7505 1090 7/6/2017 23:08 34 38950.5112 1730 7/6/2017 23:18 44 50406.544 2370 7/6/2017 23:29 42 48115.3374 3010 7/6/2017 23:40 0 0
460 7/6/2017 22:57 45 51552.1472 1100 7/6/2017 23:08 35 40096.1145 1740 7/6/2017 23:19 42 48115.3374 2380 7/6/2017 23:29 42 48115.3374 3020 7/6/2017 23:40 0 0
470 7/6/2017 22:57 45 51552.1472 1110 7/6/2017 23:08 38 43532.9243 1750 7/6/2017 23:19 44 50406.544 2390 7/6/2017 23:29 44 50406.544 3030 7/6/2017 23:40 0 0
480 7/6/2017 22:58 44 50406.544 1120 7/6/2017 23:08 37 42387.3211 1760 7/6/2017 23:19 47 53843.3538 2400 7/6/2017 23:30 45 51552.1472 3040 7/6/2017 23:40 0 0 Stop
490 7/6/2017 22:58 42 48115.3374 1130 7/6/2017 23:08 36 41241.7178 1770 7/6/2017 23:19 47 53843.3538 2410 7/6/2017 23:30 46 52697.7505
500 7/6/2017 22:58 42 48115.3374 1140 7/6/2017 23:09 35 40096.1145 1780 7/6/2017 23:19 46 52697.7505 2420 7/6/2017 23:30 48 54988.9571
510 7/6/2017 22:58 40 45824.1309 1150 7/6/2017 23:09 33 37804.908 1790 7/6/2017 23:19 46 52697.7505 2430 7/6/2017 23:30 52 59571.3701
520 7/6/2017 22:58 39 44678.5276 1160 7/6/2017 23:09 34 38950.5112 1800 7/6/2017 23:20 46 52697.7505 2440 7/6/2017 23:30 56 64153.7832 end peak
530 7/6/2017 22:58 37 42387.3211 1170 7/6/2017 23:09 33 37804.908 1810 7/6/2017 23:20 47 53843.3538 2450 7/6/2017 23:30 55 63008.18
540 7/6/2017 22:59 37 42387.3211 1180 7/6/2017 23:09 34 38950.5112 1820 7/6/2017 23:20 46 52697.7505 2460 7/6/2017 23:31 49 56134.5603
550 7/6/2017 22:59 36 41241.7178 1190 7/6/2017 23:09 38 43532.9243 1830 7/6/2017 23:20 46 52697.7505 2470 7/6/2017 23:31 45 51552.1472
560 7/6/2017 22:59 37 42387.3211 1200 7/6/2017 23:10 39 44678.5276 1840 7/6/2017 23:20 47 53843.3538 2480 7/6/2017 23:31 44 50406.544
570 7/6/2017 22:59 37 42387.3211 1210 7/6/2017 23:10 41 46969.7342 1850 7/6/2017 23:20 46 52697.7505 2490 7/6/2017 23:31 46 52697.7505
580 7/6/2017 22:59 37 42387.3211 1220 7/6/2017 23:10 41 46969.7342 1860 7/6/2017 23:21 46 52697.7505 2500 7/6/2017 23:31 47 53843.3538
590 7/6/2017 22:59 37 42387.3211 1230 7/6/2017 23:10 40 45824.1309 1870 7/6/2017 23:21 47 53843.3538 2510 7/6/2017 23:31 46 52697.7505
600 7/6/2017 23:00 36 41241.7178 1240 7/6/2017 23:10 40 45824.1309 1880 7/6/2017 23:21 47 53843.3538 2520 7/6/2017 23:32 45 51552.1472
610 7/6/2017 23:00 35 40096.1145 1250 7/6/2017 23:10 38 43532.9243 1890 7/6/2017 23:21 47 53843.3538 2530 7/6/2017 23:32 42 48115.3374
620 7/6/2017 23:00 35 40096.1145 1260 7/6/2017 23:11 37 42387.3211 1900 7/6/2017 23:21 47 53843.3538 2540 7/6/2017 23:32 40 45824.1309
630 7/6/2017 23:00 36 41241.7178 1270 7/6/2017 23:11 37 42387.3211 1910 7/6/2017 23:21 47 53843.3538 2550 7/6/2017 23:32 39 44678.5276
640 7/6/2017 23:00 35 40096.1145 1280 7/6/2017 23:11 39 44678.5276 1920 7/6/2017 23:22 49 56134.5603 2560 7/6/2017 23:32 39 44678.5276
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Table C 7: CO – Case 2 – Exp 2 readings 
 
 
 
 
Initial Weight of Incense Stick 2.815 g
Final Weight 0.128 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/6/2017 23:40 0 0 650 7/6/2017 23:51 25 28640.0818 1290 7/7/2017 0:01 23 26348.8753 1930 7/7/2017 0:12 41 46969.7342 2570 7/7/2017 0:23 4 4582.4131
20 7/6/2017 23:40 0 0 Cavg 34172.39093 µg/m3 660 7/6/2017 23:51 25 28640.0818 1300 7/7/2017 0:02 24 27494.4785 1940 7/7/2017 0:12 41 46969.7342 2580 7/7/2017 0:23 5 5728.0164
30 7/6/2017 23:40 3 3436.8098 670 7/6/2017 23:51 25 28640.0818 1310 7/7/2017 0:02 24 27494.4785 1950 7/7/2017 0:12 41 46969.7342 2590 7/7/2017 0:23 4 4582.4131
40 7/6/2017 23:41 15 17184.049 680 7/6/2017 23:51 24 27494.4785 1320 7/7/2017 0:02 23 26348.8753 1960 7/7/2017 0:13 43 49260.9407 2600 7/7/2017 0:23 4 4582.4131
50 7/6/2017 23:41 21 24057.669 690 7/6/2017 23:51 24 27494.4785 1330 7/7/2017 0:02 22 25203.272 1970 7/7/2017 0:13 42 48115.3374 2610 7/7/2017 0:23 4 4582.4131
60 7/6/2017 23:41 23 26348.875 700 7/6/2017 23:52 23 26348.8753 1340 7/7/2017 0:02 22 25203.272 1980 7/7/2017 0:13 42 48115.3374 2620 7/7/2017 0:24 4 4582.4131
70 7/6/2017 23:41 25 28640.082 1st peak 710 7/6/2017 23:52 22 25203.272 1350 7/7/2017 0:02 23 26348.8753 1990 7/7/2017 0:13 43 49260.9407 2630 7/7/2017 0:24 4 4582.4131
80 7/6/2017 23:41 24 27494.479 720 7/6/2017 23:52 22 25203.272 1360 7/7/2017 0:03 23 26348.8753 2000 7/7/2017 0:13 44 50406.544 2640 7/7/2017 0:24 4 4582.4131
90 7/6/2017 23:41 24 27494.479 730 7/6/2017 23:52 21 24057.6687 1370 7/7/2017 0:03 23 26348.8753 2010 7/7/2017 0:13 44 50406.544 2650 7/7/2017 0:24 1 1145.6033
100 7/6/2017 23:42 24 27494.479 740 7/6/2017 23:52 22 25203.272 1380 7/7/2017 0:03 23 26348.8753 2020 7/7/2017 0:14 45 51552.1472 2660 7/7/2017 0:24 4 4582.4131
110 7/6/2017 23:42 24 27494.479 750 7/6/2017 23:52 22 25203.272 1390 7/7/2017 0:03 23 26348.8753 2030 7/7/2017 0:14 47 53843.3538 2670 7/7/2017 0:24 4 4582.4131
120 7/6/2017 23:42 23 26348.875 760 7/6/2017 23:53 22 25203.272 1400 7/7/2017 0:03 24 27494.4785 2040 7/7/2017 0:14 48 54988.9571 2680 7/7/2017 0:25 2 2291.2065
130 7/6/2017 23:42 24 27494.479 770 7/6/2017 23:53 21 24057.6687 1410 7/7/2017 0:03 25 28640.0818 2050 7/7/2017 0:14 47 53843.3538 2690 7/7/2017 0:25 4 4582.4131
140 7/6/2017 23:42 24 27494.479 780 7/6/2017 23:53 21 24057.6687 1420 7/7/2017 0:04 25 28640.0818 2060 7/7/2017 0:14 48 54988.9571 2700 7/7/2017 0:25 2 2291.2065
150 7/6/2017 23:42 26 29785.685 790 7/6/2017 23:53 23 26348.8753 1430 7/7/2017 0:04 25 28640.0818 2070 7/7/2017 0:14 49 56134.5603 2710 7/7/2017 0:25 4 4582.4131
160 7/6/2017 23:43 28 32076.892 800 7/6/2017 23:53 22 25203.272 1440 7/7/2017 0:04 24 27494.4785 2080 7/7/2017 0:15 48 54988.9571 2720 7/7/2017 0:25 2 2291.2065
170 7/6/2017 23:43 30 34368.098 810 7/6/2017 23:53 22 25203.272 1450 7/7/2017 0:04 24 27494.4785 2090 7/7/2017 0:15 46 52697.7505 2730 7/7/2017 0:25 0 0
180 7/6/2017 23:43 32 36659.305 820 7/6/2017 23:54 21 24057.6687 1460 7/7/2017 0:04 25 28640.0818 2100 7/7/2017 0:15 45 51552.1472 2740 7/7/2017 0:26 0 0
190 7/6/2017 23:43 33 37804.908 830 7/6/2017 23:54 21 24057.6687 1470 7/7/2017 0:04 24 27494.4785 2110 7/7/2017 0:15 45 51552.1472 2750 7/7/2017 0:26 0 0
200 7/6/2017 23:43 34 38950.511 840 7/6/2017 23:54 21 24057.6687 1480 7/7/2017 0:05 25 28640.0818 2120 7/7/2017 0:15 47 53843.3538 2760 7/7/2017 0:26 0 0
210 7/6/2017 23:43 33 37804.908 850 7/6/2017 23:54 21 24057.6687 1490 7/7/2017 0:05 25 28640.0818 2130 7/7/2017 0:15 48 54988.9571 2770 7/7/2017 0:26 0 0
220 7/6/2017 23:44 32 36659.305 860 7/6/2017 23:54 21 24057.6687 1500 7/7/2017 0:05 24 27494.4785 2140 7/7/2017 0:16 49 56134.5603 2780 7/7/2017 0:26 0 0
230 7/6/2017 23:44 32 36659.305 870 7/6/2017 23:54 21 24057.6687 1510 7/7/2017 0:05 24 27494.4785 2150 7/7/2017 0:16 49 56134.5603 2790 7/7/2017 0:26 0 0
240 7/6/2017 23:44 33 37804.908 880 7/6/2017 23:55 20 22912.0654 1520 7/7/2017 0:05 25 28640.0818 2160 7/7/2017 0:16 49 56134.5603 2800 7/7/2017 0:27 0 0
250 7/6/2017 23:44 32 36659.305 890 7/6/2017 23:55 21 24057.6687 1530 7/7/2017 0:05 26 29785.6851 2170 7/7/2017 0:16 49 56134.5603 2810 7/7/2017 0:27 0 0
260 7/6/2017 23:44 31 35513.701 900 7/6/2017 23:55 20 22912.0654 1540 7/7/2017 0:06 25 28640.0818 2180 7/7/2017 0:16 49 56134.5603 2820 7/7/2017 0:27 0 0
270 7/6/2017 23:44 30 34368.098 910 7/6/2017 23:55 21 24057.6687 1550 7/7/2017 0:06 25 28640.0818 2190 7/7/2017 0:16 46 52697.7505 2830 7/7/2017 0:27 0 0
280 7/6/2017 23:45 30 34368.098 920 7/6/2017 23:55 21 24057.6687 1560 7/7/2017 0:06 26 29785.6851 2200 7/7/2017 0:17 44 50406.544 2840 7/7/2017 0:27 0 0
290 7/6/2017 23:45 32 36659.305 930 7/6/2017 23:55 21 24057.6687 1570 7/7/2017 0:06 26 29785.6851 2210 7/7/2017 0:17 46 52697.7505 2850 7/7/2017 0:27 0 0
300 7/6/2017 23:45 32 36659.305 940 7/6/2017 23:56 21 24057.6687 1580 7/7/2017 0:06 24 27494.4785 2220 7/7/2017 0:17 45 51552.1472 2860 7/7/2017 0:28 0 0
310 7/6/2017 23:45 31 35513.701 950 7/6/2017 23:56 20 22912.0654 1590 7/7/2017 0:06 25 28640.0818 2230 7/7/2017 0:17 44 50406.544 2870 7/7/2017 0:28 0 0
320 7/6/2017 23:45 29 33222.495 960 7/6/2017 23:56 19 21766.4622 1600 7/7/2017 0:07 25 28640.0818 2240 7/7/2017 0:17 42 48115.3374 2880 7/7/2017 0:28 0 0
330 7/6/2017 23:45 29 33222.495 970 7/6/2017 23:56 19 21766.4622 1610 7/7/2017 0:07 26 29785.6851 2250 7/7/2017 0:17 42 48115.3374 2890 7/7/2017 0:28 0 0
340 7/6/2017 23:46 30 34368.098 980 7/6/2017 23:56 19 21766.4622 1620 7/7/2017 0:07 26 29785.6851 2260 7/7/2017 0:18 42 48115.3374 2900 7/7/2017 0:28 0 0 Stop
350 7/6/2017 23:46 30 34368.098 990 7/6/2017 23:56 20 22912.0654 1630 7/7/2017 0:07 25 28640.0818 2270 7/7/2017 0:18 41 46969.7342 2910 7/7/2017 0:28 0 0
360 7/6/2017 23:46 31 35513.701 1000 7/6/2017 23:57 19 21766.4622 1640 7/7/2017 0:07 26 29785.6851 2280 7/7/2017 0:18 40 45824.1309
370 7/6/2017 23:46 32 36659.305 1010 7/6/2017 23:57 19 21766.4622 1650 7/7/2017 0:07 26 29785.6851 2290 7/7/2017 0:18 41 46969.7342
380 7/6/2017 23:46 32 36659.305 1020 7/6/2017 23:57 19 21766.4622 1660 7/7/2017 0:08 26 29785.6851 2300 7/7/2017 0:18 41 46969.7342
390 7/6/2017 23:46 32 36659.305 1030 7/6/2017 23:57 19 21766.4622 1670 7/7/2017 0:08 27 30931.2883 2310 7/7/2017 0:18 39 44678.5276
400 7/6/2017 23:47 32 36659.305 1040 7/6/2017 23:57 19 21766.4622 1680 7/7/2017 0:08 28 32076.8916 2320 7/7/2017 0:19 41 46969.7342
410 7/6/2017 23:47 31 35513.701 1050 7/6/2017 23:57 20 22912.0654 1690 7/7/2017 0:08 27 30931.2883 2330 7/7/2017 0:19 39 44678.5276
420 7/6/2017 23:47 33 37804.908 1060 7/6/2017 23:58 20 22912.0654 1700 7/7/2017 0:08 27 30931.2883 2340 7/7/2017 0:19 39 44678.5276
430 7/6/2017 23:47 34 38950.511 1070 7/6/2017 23:58 19 21766.4622 1710 7/7/2017 0:08 28 32076.8916 2350 7/7/2017 0:19 38 43532.9243
440 7/6/2017 23:47 34 38950.511 1080 7/6/2017 23:58 19 21766.4622 1720 7/7/2017 0:09 28 32076.8916 2360 7/7/2017 0:19 36 41241.7178
450 7/6/2017 23:47 34 38950.511 1090 7/6/2017 23:58 19 21766.4622 1730 7/7/2017 0:09 29 33222.4949 2370 7/7/2017 0:19 36 41241.7178
460 7/6/2017 23:48 36 41241.718 1100 7/6/2017 23:58 20 22912.0654 1740 7/7/2017 0:09 28 32076.8916 2380 7/7/2017 0:20 35 40096.1145
470 7/6/2017 23:48 36 41241.718 1110 7/6/2017 23:58 20 22912.0654 1750 7/7/2017 0:09 28 32076.8916 2390 7/7/2017 0:20 34 38950.5112
480 7/6/2017 23:48 34 38950.511 1120 7/6/2017 23:59 20 22912.0654 1760 7/7/2017 0:09 28 32076.8916 2400 7/7/2017 0:20 34 38950.5112
490 7/6/2017 23:48 32 36659.305 1130 7/6/2017 23:59 21 24057.6687 1770 7/7/2017 0:09 28 32076.8916 2410 7/7/2017 0:20 35 40096.1145
500 7/6/2017 23:48 33 37804.908 1140 7/6/2017 23:59 21 24057.6687 1780 7/7/2017 0:10 29 33222.4949 2420 7/7/2017 0:20 37 42387.3211
510 7/6/2017 23:48 33 37804.908 1150 7/6/2017 23:59 21 24057.6687 1790 7/7/2017 0:10 30 34368.0982 2430 7/7/2017 0:20 37 42387.3211
520 7/6/2017 23:49 33 37804.908 1160 7/6/2017 23:59 21 24057.6687 1800 7/7/2017 0:10 30 34368.0982 2440 7/7/2017 0:21 37 42387.3211
530 7/6/2017 23:49 34 38950.511 1170 7/6/2017 23:59 21 24057.6687 1810 7/7/2017 0:10 30 34368.0982 2450 7/7/2017 0:21 40 45824.1309
540 7/6/2017 23:49 34 38950.511 1180 7/7/2017 0:00 22 25203.272 1820 7/7/2017 0:10 30 34368.0982 2460 7/7/2017 0:21 40 45824.1309 end peak
550 7/6/2017 23:49 35 40096.115 1190 7/7/2017 0:00 21 24057.6687 1830 7/7/2017 0:10 31 35513.7014 2470 7/7/2017 0:21 37 42387.3211
560 7/6/2017 23:49 32 36659.305 1200 7/7/2017 0:00 22 25203.272 1840 7/7/2017 0:11 32 36659.3047 2480 7/7/2017 0:21 30 34368.0982
570 7/6/2017 23:49 30 34368.098 1210 7/7/2017 0:00 21 24057.6687 1850 7/7/2017 0:11 32 36659.3047 2490 7/7/2017 0:21 25 28640.0818
580 7/6/2017 23:50 30 34368.098 1220 7/7/2017 0:00 22 25203.272 1860 7/7/2017 0:11 33 37804.908 2500 7/7/2017 0:22 18 20620.8589 Final Time
590 7/6/2017 23:50 29 33222.495 1230 7/7/2017 0:00 22 25203.272 1870 7/7/2017 0:11 33 37804.908 2510 7/7/2017 0:22 12 13747.2393
600 7/6/2017 23:50 29 33222.495 1240 7/7/2017 0:01 23 26348.8753 1880 7/7/2017 0:11 33 37804.908 2520 7/7/2017 0:22 7 8019.2229
610 7/6/2017 23:50 29 33222.495 1250 7/7/2017 0:01 23 26348.8753 1890 7/7/2017 0:11 36 41241.7178 2530 7/7/2017 0:22 6 6873.61963
620 7/6/2017 23:50 28 32076.892 1260 7/7/2017 0:01 22 25203.272 1900 7/7/2017 0:12 40 45824.1309 2540 7/7/2017 0:22 5 5728.01636
630 7/6/2017 23:50 27 30931.288 1270 7/7/2017 0:01 23 26348.8753 1910 7/7/2017 0:12 41 46969.7342 2550 7/7/2017 0:22 4 4582.41309
640 7/6/2017 23:51 26 29785.685 1280 7/7/2017 0:01 24 27494.4785 1920 7/7/2017 0:12 42 48115.3374 2560 7/7/2017 0:23 4 4582.41309
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Table C 8: CO – Case 2 – Exp 3 readings 
 
 
 
Initial Weight of Incense Stick 2.345 g
Final Weight 0.122 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/7/2017 13:08 0 0 650 7/7/2017 13:19 34 38950.5112 1290 7/7/2017 13:29 42 48115.3374 2570 7/7/2017 13:51 30 34368.098
20 7/7/2017 13:08 0 0 Cavg 43,417.08 µg/m3 660 7/7/2017 13:19 34 38950.5112 1300 7/7/2017 13:29 40 45824.1309 2580 7/7/2017 13:51 26 29785.685
30 7/7/2017 13:08 6 6873.61963 670 7/7/2017 13:19 36 41241.7178 1310 7/7/2017 13:30 39 44678.5276 2590 7/7/2017 13:51 25 28640.082
40 7/7/2017 13:08 18 20620.8589 680 7/7/2017 13:19 36 41241.7178 1320 7/7/2017 13:30 41 46969.7342 2600 7/7/2017 13:51 22 25203.272
50 7/7/2017 13:09 26 29785.6851 690 7/7/2017 13:19 36 41241.7178 1330 7/7/2017 13:30 41 46969.7342 2610 7/7/2017 13:51 19 21766.462
60 7/7/2017 13:09 27 30931.2883 700 7/7/2017 13:19 36 41241.7178 1340 7/7/2017 13:30 40 45824.1309 2620 7/7/2017 13:51 15 17184.049
70 7/7/2017 13:09 27 30931.2883 710 7/7/2017 13:20 37 42387.3211 1350 7/7/2017 13:30 42 48115.3374 2630 7/7/2017 13:52 14 16038.446
80 7/7/2017 13:09 27 30931.2883 720 7/7/2017 13:20 37 42387.3211 1360 7/7/2017 13:30 43 49260.9407 2640 7/7/2017 13:52 12 13747.239
90 7/7/2017 13:09 27 30931.2883 730 7/7/2017 13:20 37 42387.3211 1370 7/7/2017 13:31 43 49260.9407 2650 7/7/2017 13:52 9 10310.429
100 7/7/2017 13:09 29 33222.4949 740 7/7/2017 13:20 37 42387.3211 1380 7/7/2017 13:31 42 48115.3374 2660 7/7/2017 13:52 8 9164.8262
110 7/7/2017 13:10 30 34368.0982 750 7/7/2017 13:20 35 40096.1145 1390 7/7/2017 13:31 44 50406.544 2670 7/7/2017 13:52 6 6873.6196
120 7/7/2017 13:10 32 36659.3047 760 7/7/2017 13:20 35 40096.1145 1400 7/7/2017 13:31 44 50406.544 2680 7/7/2017 13:52 5 5728.0164
130 7/7/2017 13:10 33 37804.908 770 7/7/2017 13:21 34 38950.5112 1410 7/7/2017 13:31 44 50406.544 2690 7/7/2017 13:53 4 4582.4131
140 7/7/2017 13:10 33 37804.908 780 7/7/2017 13:21 31 35513.7014 1420 7/7/2017 13:31 41 46969.7342 2700 7/7/2017 13:53 3 3436.8098
150 7/7/2017 13:10 33 37804.908 790 7/7/2017 13:21 30 34368.0982 1430 7/7/2017 13:32 41 46969.7342 2710 7/7/2017 13:53 0 0
160 7/7/2017 13:10 34 38950.5112 800 7/7/2017 13:21 30 34368.0982 1440 7/7/2017 13:32 42 48115.3374 2720 7/7/2017 13:53 0 0
170 7/7/2017 13:11 35 40096.1145 810 7/7/2017 13:21 30 34368.0982 1450 7/7/2017 13:32 41 46969.7342 2730 7/7/2017 13:53 0 0
180 7/7/2017 13:11 35 40096.1145 820 7/7/2017 13:21 30 34368.0982 1460 7/7/2017 13:32 40 45824.1309 2740 7/7/2017 13:53 0 0
190 7/7/2017 13:11 34 38950.5112 830 7/7/2017 13:22 31 35513.7014 1470 7/7/2017 13:32 39 44678.5276 2750 7/7/2017 13:54 0 0
200 7/7/2017 13:11 33 37804.908 840 7/7/2017 13:22 31 35513.7014 1480 7/7/2017 13:32 40 45824.1309 2760 7/7/2017 13:54 0 0
210 7/7/2017 13:11 35 40096.1145 850 7/7/2017 13:22 31 35513.7014 1490 7/7/2017 13:33 41 46969.7342 2770 7/7/2017 13:54 0 0
220 7/7/2017 13:11 36 41241.7178 860 7/7/2017 13:22 31 35513.7014 1500 7/7/2017 13:33 40 45824.1309 2780 7/7/2017 13:54 0 0
230 7/7/2017 13:12 36 41241.7178 870 7/7/2017 13:22 31 35513.7014 1510 7/7/2017 13:33 40 45824.1309 2790 7/7/2017 13:54 0 0
240 7/7/2017 13:12 36 41241.7178 880 7/7/2017 13:22 31 35513.7014 1520 7/7/2017 13:33 42 48115.3374 2800 7/7/2017 13:54 0 0 Stop
250 7/7/2017 13:12 36 41241.7178 890 7/7/2017 13:23 33 37804.908 1530 7/7/2017 13:33 41 46969.7342
260 7/7/2017 13:12 36 41241.7178 900 7/7/2017 13:23 32 36659.3047 1540 7/7/2017 13:33 40 45824.1309
270 7/7/2017 13:12 38 43532.9243 910 7/7/2017 13:23 30 34368.0982 1550 7/7/2017 13:34 40 45824.1309
280 7/7/2017 13:12 38 43532.9243 1st peak 920 7/7/2017 13:23 31 35513.7014 1560 7/7/2017 13:34 40 45824.1309
290 7/7/2017 13:13 37 42387.3211 930 7/7/2017 13:23 32 36659.3047 1570 7/7/2017 13:34 39 44678.5276
300 7/7/2017 13:13 37 42387.3211 940 7/7/2017 13:23 33 37804.908 1580 7/7/2017 13:34 39 44678.5276
310 7/7/2017 13:13 38 43532.9243 950 7/7/2017 13:24 32 36659.3047 1590 7/7/2017 13:34 39 44678.5276
320 7/7/2017 13:13 39 44678.5276 960 7/7/2017 13:24 33 37804.908 1600 7/7/2017 13:34 38 43532.9243
330 7/7/2017 13:13 39 44678.5276 970 7/7/2017 13:24 32 36659.3047 1610 7/7/2017 13:35 37 42387.3211
340 7/7/2017 13:13 40 45824.1309 980 7/7/2017 13:24 33 37804.908 1620 7/7/2017 13:35 37 42387.3211
350 7/7/2017 13:14 39 44678.5276 990 7/7/2017 13:24 34 38950.5112 1630 7/7/2017 13:35 36 41241.7178
360 7/7/2017 13:14 39 44678.5276 1000 7/7/2017 13:24 34 38950.5112 1640 7/7/2017 13:35 37 42387.3211
370 7/7/2017 13:14 38 43532.9243 1010 7/7/2017 13:25 34 38950.5112 1650 7/7/2017 13:35 37 42387.3211
380 7/7/2017 13:14 37 42387.3211 1020 7/7/2017 13:25 34 38950.5112 1660 7/7/2017 13:35 37 42387.3211
390 7/7/2017 13:14 37 42387.3211 1030 7/7/2017 13:25 34 38950.5112 1670 7/7/2017 13:36 36 41241.7178
400 7/7/2017 13:14 36 41241.7178 1040 7/7/2017 13:25 34 38950.5112 1680 7/7/2017 13:36 35 40096.1145
410 7/7/2017 13:15 36 41241.7178 1050 7/7/2017 13:25 34 38950.5112 1690 7/7/2017 13:36 33 37804.908
420 7/7/2017 13:15 35 40096.1145 1060 7/7/2017 13:25 34 38950.5112 1700 7/7/2017 13:36 34 38950.5112
430 7/7/2017 13:15 37 42387.3211 1070 7/7/2017 13:26 36 41241.7178 1710 7/7/2017 13:36 33 37804.908
440 7/7/2017 13:15 37 42387.3211 1080 7/7/2017 13:26 36 41241.7178 1720 7/7/2017 13:36 34 38950.5112
450 7/7/2017 13:15 37 42387.3211 1090 7/7/2017 13:26 34 38950.5112 1730 7/7/2017 13:37 35 40096.1145
460 7/7/2017 13:15 37 42387.3211 1100 7/7/2017 13:26 34 38950.5112 1740 7/7/2017 13:37 34 38950.5112
470 7/7/2017 13:16 36 41241.7178 1110 7/7/2017 13:26 37 42387.3211 1750 7/7/2017 13:37 34 38950.5112
480 7/7/2017 13:16 35 40096.1145 1120 7/7/2017 13:26 36 41241.7178 1760 7/7/2017 13:37 34 38950.5112
490 7/7/2017 13:16 35 40096.1145 1130 7/7/2017 13:27 34 38950.5112 1770 7/7/2017 13:37 35 40096.1145
500 7/7/2017 13:16 37 42387.3211 1140 7/7/2017 13:27 35 40096.1145 1780 7/7/2017 13:37 37 42387.3211
510 7/7/2017 13:16 37 42387.3211 1150 7/7/2017 13:27 36 41241.7178 1790 7/7/2017 13:38 38 43532.9243
520 7/7/2017 13:16 36 41241.7178 1160 7/7/2017 13:27 36 41241.7178 1800 7/7/2017 13:38 38 43532.9243
530 7/7/2017 13:17 35 40096.1145 1170 7/7/2017 13:27 36 41241.7178 1810 7/7/2017 13:38 37 42387.3211
540 7/7/2017 13:17 35 40096.1145 1180 7/7/2017 13:27 37 42387.3211 1820 7/7/2017 13:38 36 41241.7178
550 7/7/2017 13:17 36 41241.7178 1190 7/7/2017 13:28 39 44678.5276 1830 7/7/2017 13:38 35 40096.1145
560 7/7/2017 13:17 35 40096.1145 1200 7/7/2017 13:28 41 46969.7342 1840 7/7/2017 13:38 35 40096.1145
570 7/7/2017 13:17 36 41241.7178 1210 7/7/2017 13:28 40 45824.1309 1850 7/7/2017 13:39 36 41241.7178 end peak
580 7/7/2017 13:17 36 41241.7178 1220 7/7/2017 13:28 40 45824.1309 1860 7/7/2017 13:39 35 40096.1145
590 7/7/2017 13:18 36 41241.7178 1230 7/7/2017 13:28 38 43532.9243 1870 7/7/2017 13:39 34 38950.5112
600 7/7/2017 13:18 36 41241.7178 1240 7/7/2017 13:28 38 43532.9243 1880 7/7/2017 13:39 33 37804.908 Final Time
610 7/7/2017 13:18 36 41241.7178 1250 7/7/2017 13:29 40 45824.1309 1890 7/7/2017 13:39 33 37804.908
620 7/7/2017 13:18 36 41241.7178 1260 7/7/2017 13:29 41 46969.7342 1900 7/7/2017 13:39 34 38950.5112
630 7/7/2017 13:18 37 42387.3211 1270 7/7/2017 13:29 41 46969.7342 1910 7/7/2017 13:40 34 38950.5112
640 7/7/2017 13:18 36 41241.7178 1280 7/7/2017 13:29 42 48115.3374 1920 7/7/2017 13:40 34 38950.5112
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Table C 9: CO – Case 2 – Exp 4 readings 
 
 
 
Initial Weight of Incense Stick 3.058 g
Final Weight 0.154 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/7/2017 13:08 0 0 650 7/7/2017 13:19 34 38950.5112 1290 7/7/2017 13:29 42 48115.3374 1930 7/7/2017 13:40 34 38950.5112 2570 7/7/2017 13:51 2 2291.2065
20 7/7/2017 13:08 0 0 Cavg 42672.3248 µg/m3 660 7/7/2017 13:19 34 38950.5112 1300 7/7/2017 13:29 40 45824.1309 1940 7/7/2017 13:40 34 38950.5112 2580 7/7/2017 13:51 0 0
30 7/7/2017 13:08 6 6873.61963 670 7/7/2017 13:19 36 41241.7178 1310 7/7/2017 13:30 39 44678.5276 1950 7/7/2017 13:40 34 38950.5112 2590 7/7/2017 13:51 0 0
40 7/7/2017 13:08 18 20620.8589 680 7/7/2017 13:19 36 41241.7178 1320 7/7/2017 13:30 41 46969.7342 1960 7/7/2017 13:40 34 38950.5112 2600 7/7/2017 13:51 1 1145.6033
50 7/7/2017 13:09 26 29785.6851 690 7/7/2017 13:19 36 41241.7178 1330 7/7/2017 13:30 41 46969.7342 1970 7/7/2017 13:41 35 40096.1145 2610 7/7/2017 13:51 0 0
60 7/7/2017 13:09 27 30931.2883 700 7/7/2017 13:19 36 41241.7178 1340 7/7/2017 13:30 40 45824.1309 1980 7/7/2017 13:41 35 40096.1145 2620 7/7/2017 13:51 0 0
70 7/7/2017 13:09 27 30931.2883 710 7/7/2017 13:20 37 42387.3211 1350 7/7/2017 13:30 42 48115.3374 1990 7/7/2017 13:41 36 41241.7178 2630 7/7/2017 13:52 0 0
80 7/7/2017 13:09 27 30931.2883 720 7/7/2017 13:20 37 42387.3211 1360 7/7/2017 13:30 43 49260.9407 2000 7/7/2017 13:41 36 41241.7178 2640 7/7/2017 13:52 0 0
90 7/7/2017 13:09 27 30931.2883 730 7/7/2017 13:20 37 42387.3211 1370 7/7/2017 13:31 43 49260.9407 2010 7/7/2017 13:41 37 42387.3211 2650 7/7/2017 13:52 0 0
100 7/7/2017 13:09 29 33222.4949 740 7/7/2017 13:20 37 42387.3211 1380 7/7/2017 13:31 42 48115.3374 2020 7/7/2017 13:41 37 42387.3211 2660 7/7/2017 13:52 0 0
110 7/7/2017 13:10 30 34368.0982 750 7/7/2017 13:20 35 40096.1145 1390 7/7/2017 13:31 44 50406.544 2030 7/7/2017 13:42 37 42387.3211 2670 7/7/2017 13:52 0 0
120 7/7/2017 13:10 32 36659.3047 760 7/7/2017 13:20 35 40096.1145 1400 7/7/2017 13:31 44 50406.544 2040 7/7/2017 13:42 38 43532.9243 2680 7/7/2017 13:52 0 0
130 7/7/2017 13:10 33 37804.908 770 7/7/2017 13:21 34 38950.5112 1410 7/7/2017 13:31 44 50406.544 2050 7/7/2017 13:42 39 44678.5276 2690 7/7/2017 13:53 0 0
140 7/7/2017 13:10 33 37804.908 780 7/7/2017 13:21 31 35513.7014 1420 7/7/2017 13:31 41 46969.7342 2060 7/7/2017 13:42 40 45824.1309 2700 7/7/2017 13:53 0 0
150 7/7/2017 13:10 33 37804.908 790 7/7/2017 13:21 30 34368.0982 1430 7/7/2017 13:32 41 46969.7342 2070 7/7/2017 13:42 41 46969.7342 2710 7/7/2017 13:53 0 0
160 7/7/2017 13:10 34 38950.5112 800 7/7/2017 13:21 30 34368.0982 1440 7/7/2017 13:32 42 48115.3374 2080 7/7/2017 13:42 41 46969.7342 2720 7/7/2017 13:53 0 0
170 7/7/2017 13:11 35 40096.1145 810 7/7/2017 13:21 30 34368.0982 1450 7/7/2017 13:32 41 46969.7342 2090 7/7/2017 13:43 41 46969.7342 2730 7/7/2017 13:53 0 0
180 7/7/2017 13:11 35 40096.1145 820 7/7/2017 13:21 30 34368.0982 1460 7/7/2017 13:32 40 45824.1309 2100 7/7/2017 13:43 40 45824.1309 2740 7/7/2017 13:53 0 0
190 7/7/2017 13:11 34 38950.5112 830 7/7/2017 13:22 31 35513.7014 1470 7/7/2017 13:32 39 44678.5276 2110 7/7/2017 13:43 40 45824.1309 2750 7/7/2017 13:54 0 0
200 7/7/2017 13:11 33 37804.908 840 7/7/2017 13:22 31 35513.7014 1480 7/7/2017 13:32 40 45824.1309 2120 7/7/2017 13:43 41 46969.7342 2760 7/7/2017 13:54 0 0
210 7/7/2017 13:11 35 40096.1145 850 7/7/2017 13:22 31 35513.7014 1490 7/7/2017 13:33 41 46969.7342 2130 7/7/2017 13:43 41 46969.7342 2770 7/7/2017 13:54 0 0
220 7/7/2017 13:11 36 41241.7178 860 7/7/2017 13:22 31 35513.7014 1500 7/7/2017 13:33 40 45824.1309 2140 7/7/2017 13:43 42 48115.3374 2780 7/7/2017 13:54 0 0
230 7/7/2017 13:12 36 41241.7178 870 7/7/2017 13:22 31 35513.7014 1510 7/7/2017 13:33 40 45824.1309 2150 7/7/2017 13:44 41 46969.7342 2790 7/7/2017 13:54 0 0
240 7/7/2017 13:12 36 41241.7178 880 7/7/2017 13:22 31 35513.7014 1520 7/7/2017 13:33 42 48115.3374 2160 7/7/2017 13:44 41 46969.7342 2800 7/7/2017 13:54 0 0 Stop
250 7/7/2017 13:12 36 41241.7178 890 7/7/2017 13:23 33 37804.908 1530 7/7/2017 13:33 41 46969.7342 2170 7/7/2017 13:44 41 46969.7342
260 7/7/2017 13:12 36 41241.7178 900 7/7/2017 13:23 32 36659.3047 1540 7/7/2017 13:33 40 45824.1309 2180 7/7/2017 13:44 43 49260.9407
270 7/7/2017 13:12 38 43532.9243 910 7/7/2017 13:23 30 34368.0982 1550 7/7/2017 13:34 40 45824.1309 2190 7/7/2017 13:44 45 51552.1472
280 7/7/2017 13:12 38 43532.9243 1st peak 920 7/7/2017 13:23 31 35513.7014 1560 7/7/2017 13:34 40 45824.1309 2200 7/7/2017 13:44 45 51552.1472
290 7/7/2017 13:13 37 42387.3211 930 7/7/2017 13:23 32 36659.3047 1570 7/7/2017 13:34 39 44678.5276 2210 7/7/2017 13:45 45 51552.1472
300 7/7/2017 13:13 37 42387.3211 940 7/7/2017 13:23 33 37804.908 1580 7/7/2017 13:34 39 44678.5276 2220 7/7/2017 13:45 44 50406.544
310 7/7/2017 13:13 38 43532.9243 950 7/7/2017 13:24 32 36659.3047 1590 7/7/2017 13:34 39 44678.5276 2230 7/7/2017 13:45 44 50406.544
320 7/7/2017 13:13 39 44678.5276 960 7/7/2017 13:24 33 37804.908 1600 7/7/2017 13:34 38 43532.9243 2240 7/7/2017 13:45 44 50406.544
330 7/7/2017 13:13 39 44678.5276 970 7/7/2017 13:24 32 36659.3047 1610 7/7/2017 13:35 37 42387.3211 2250 7/7/2017 13:45 43 49260.9407
340 7/7/2017 13:13 40 45824.1309 980 7/7/2017 13:24 33 37804.908 1620 7/7/2017 13:35 37 42387.3211 2260 7/7/2017 13:45 41 46969.7342
350 7/7/2017 13:14 39 44678.5276 990 7/7/2017 13:24 34 38950.5112 1630 7/7/2017 13:35 36 41241.7178 2270 7/7/2017 13:46 42 48115.3374
360 7/7/2017 13:14 39 44678.5276 1000 7/7/2017 13:24 34 38950.5112 1640 7/7/2017 13:35 37 42387.3211 2280 7/7/2017 13:46 46 52697.7505
370 7/7/2017 13:14 38 43532.9243 1010 7/7/2017 13:25 34 38950.5112 1650 7/7/2017 13:35 37 42387.3211 2290 7/7/2017 13:46 46 52697.7505
380 7/7/2017 13:14 37 42387.3211 1020 7/7/2017 13:25 34 38950.5112 1660 7/7/2017 13:35 37 42387.3211 2300 7/7/2017 13:46 45 51552.1472
390 7/7/2017 13:14 37 42387.3211 1030 7/7/2017 13:25 34 38950.5112 1670 7/7/2017 13:36 36 41241.7178 2310 7/7/2017 13:46 46 52697.7505
400 7/7/2017 13:14 36 41241.7178 1040 7/7/2017 13:25 34 38950.5112 1680 7/7/2017 13:36 35 40096.1145 2320 7/7/2017 13:46 46 52697.7505 end peak
410 7/7/2017 13:15 36 41241.7178 1050 7/7/2017 13:25 34 38950.5112 1690 7/7/2017 13:36 33 37804.908 2330 7/7/2017 13:47 44 50406.544
420 7/7/2017 13:15 35 40096.1145 1060 7/7/2017 13:25 34 38950.5112 1700 7/7/2017 13:36 34 38950.5112 2340 7/7/2017 13:47 42 48115.3374
430 7/7/2017 13:15 37 42387.3211 1070 7/7/2017 13:26 36 41241.7178 1710 7/7/2017 13:36 33 37804.908 2350 7/7/2017 13:47 37 42387.3211
440 7/7/2017 13:15 37 42387.3211 1080 7/7/2017 13:26 36 41241.7178 1720 7/7/2017 13:36 34 38950.5112 2360 7/7/2017 13:47 32 36659.3047
450 7/7/2017 13:15 37 42387.3211 1090 7/7/2017 13:26 34 38950.5112 1730 7/7/2017 13:37 35 40096.1145 2370 7/7/2017 13:47 29 33222.4949
460 7/7/2017 13:15 37 42387.3211 1100 7/7/2017 13:26 34 38950.5112 1740 7/7/2017 13:37 34 38950.5112 2380 7/7/2017 13:47 29 33222.4949
470 7/7/2017 13:16 36 41241.7178 1110 7/7/2017 13:26 37 42387.3211 1750 7/7/2017 13:37 34 38950.5112 2390 7/7/2017 13:48 29 33222.4949
480 7/7/2017 13:16 35 40096.1145 1120 7/7/2017 13:26 36 41241.7178 1760 7/7/2017 13:37 34 38950.5112 2400 7/7/2017 13:48 28 32076.8916
490 7/7/2017 13:16 35 40096.1145 1130 7/7/2017 13:27 34 38950.5112 1770 7/7/2017 13:37 35 40096.1145 2410 7/7/2017 13:48 23 26348.8753
500 7/7/2017 13:16 37 42387.3211 1140 7/7/2017 13:27 35 40096.1145 1780 7/7/2017 13:37 37 42387.3211 2420 7/7/2017 13:48 20 22912.0654 Final Time
510 7/7/2017 13:16 37 42387.3211 1150 7/7/2017 13:27 36 41241.7178 1790 7/7/2017 13:38 38 43532.9243 2430 7/7/2017 13:48 17 19475.2556
520 7/7/2017 13:16 36 41241.7178 1160 7/7/2017 13:27 36 41241.7178 1800 7/7/2017 13:38 38 43532.9243 2440 7/7/2017 13:48 11 12601.636
530 7/7/2017 13:17 35 40096.1145 1170 7/7/2017 13:27 36 41241.7178 1810 7/7/2017 13:38 37 42387.3211 2450 7/7/2017 13:49 6 6873.61963
540 7/7/2017 13:17 35 40096.1145 1180 7/7/2017 13:27 37 42387.3211 1820 7/7/2017 13:38 36 41241.7178 2460 7/7/2017 13:49 5 5728.01636
550 7/7/2017 13:17 36 41241.7178 1190 7/7/2017 13:28 39 44678.5276 1830 7/7/2017 13:38 35 40096.1145 2470 7/7/2017 13:49 4 4582.41309
560 7/7/2017 13:17 35 40096.1145 1200 7/7/2017 13:28 41 46969.7342 1840 7/7/2017 13:38 35 40096.1145 2480 7/7/2017 13:49 4 4582.41309
570 7/7/2017 13:17 36 41241.7178 1210 7/7/2017 13:28 40 45824.1309 1850 7/7/2017 13:39 36 41241.7178 2490 7/7/2017 13:49 4 4582.41309
580 7/7/2017 13:17 36 41241.7178 1220 7/7/2017 13:28 40 45824.1309 1860 7/7/2017 13:39 35 40096.1145 2500 7/7/2017 13:49 4 4582.41309
590 7/7/2017 13:18 36 41241.7178 1230 7/7/2017 13:28 38 43532.9243 1870 7/7/2017 13:39 34 38950.5112 2510 7/7/2017 13:50 4 4582.41309
600 7/7/2017 13:18 36 41241.7178 1240 7/7/2017 13:28 38 43532.9243 1880 7/7/2017 13:39 33 37804.908 2520 7/7/2017 13:50 4 4582.41309
610 7/7/2017 13:18 36 41241.7178 1250 7/7/2017 13:29 40 45824.1309 1890 7/7/2017 13:39 33 37804.908 2530 7/7/2017 13:50 4 4582.41309
620 7/7/2017 13:18 36 41241.7178 1260 7/7/2017 13:29 41 46969.7342 1900 7/7/2017 13:39 34 38950.5112 2540 7/7/2017 13:50 4 4582.41309
630 7/7/2017 13:18 37 42387.3211 1270 7/7/2017 13:29 41 46969.7342 1910 7/7/2017 13:40 34 38950.5112 2550 7/7/2017 13:50 1 1145.60327
640 7/7/2017 13:18 36 41241.7178 1280 7/7/2017 13:29 42 48115.3374 1920 7/7/2017 13:40 34 38950.5112 2560 7/7/2017 13:50 4 4582.41309
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Table C 10: CO – Case 3 – Exp 1 readings 
 
 
 
 
Initial Weight of Incense Stick 1.17 g
Final Weight 0.032 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/3/2017 11:53 0 0.000 650 7/3/2017 12:03 11 12601.636 1290 7/3/2017 12:14 15 17184.049 1930 7/3/2017 12:25 10 11456.033
20 7/3/2017 11:53 0 0.000 Cavg 14796.093 µg/m3 660 7/3/2017 12:04 11 12601.636 1300 7/3/2017 12:14 15 17184.049 1940 7/3/2017 12:25 10 11456.033
30 7/3/2017 11:53 0 0.000 670 7/3/2017 12:04 11 12601.636 1310 7/3/2017 12:14 15 17184.049 1950 7/3/2017 12:25 10 11456.033
40 7/3/2017 11:53 3 3436.810 680 7/3/2017 12:04 11 12601.636 1320 7/3/2017 12:15 14 16038.446 1960 7/3/2017 12:25 10 11456.033
50 7/3/2017 11:53 14 16038.446 690 7/3/2017 12:04 12 13747.239 1330 7/3/2017 12:15 14 16038.446 1970 7/3/2017 12:25 10 11456.033
60 7/3/2017 11:54 22 25203.272 700 7/3/2017 12:04 12 13747.239 1340 7/3/2017 12:15 13 14892.843 1980 7/3/2017 12:26 10 11456.033
70 7/3/2017 11:54 25 25450.670 710 7/3/2017 12:04 13 14892.843 1350 7/3/2017 12:15 14 16038.446 1990 7/3/2017 12:26 9 10310.429
80 7/3/2017 11:54 27 26500.200 720 7/3/2017 12:05 13 14892.843 1360 7/3/2017 12:15 14 16038.446 2000 7/3/2017 12:26 9 10310.429
90 7/3/2017 11:54 25 26667.800 1st peak 730 7/3/2017 12:05 13 14892.843 1370 7/3/2017 12:15 14 16038.446 2010 7/3/2017 12:26 9 10310.429
100 7/3/2017 11:54 23 26348.875 740 7/3/2017 12:05 14 16038.446 1380 7/3/2017 12:16 14 16038.446 2020 7/3/2017 12:26 9 10310.429
110 7/3/2017 11:54 17 19475.256 750 7/3/2017 12:05 15 17184.049 1390 7/3/2017 12:16 14 16038.446 2030 7/3/2017 12:26 10 11456.033
120 7/3/2017 11:55 12 13747.239 760 7/3/2017 12:05 15 17184.049 1400 7/3/2017 12:16 14 16038.446 2040 7/3/2017 12:27 9 10310.429
130 7/3/2017 11:55 10 11456.033 770 7/3/2017 12:05 17 19475.256 1410 7/3/2017 12:16 14 16038.446 2050 7/3/2017 12:27 11 12601.636
140 7/3/2017 11:55 10 11456.033 780 7/3/2017 12:06 18 20620.859 1420 7/3/2017 12:16 14 16038.446 2060 7/3/2017 12:27 12 13747.239 end peak and Final Time
150 7/3/2017 11:55 9 10310.429 790 7/3/2017 12:06 19 21766.462 1430 7/3/2017 12:16 14 16038.446 2070 7/3/2017 12:27 10 11456.033
160 7/3/2017 11:55 9 10310.429 800 7/3/2017 12:06 19 21766.462 1440 7/3/2017 12:17 14 16038.446 2080 7/3/2017 12:27 6 6873.620
170 7/3/2017 11:55 10 11456.033 810 7/3/2017 12:06 21 24057.669 1450 7/3/2017 12:17 13 14892.843 2090 7/3/2017 12:27 1 1145.603
180 7/3/2017 11:56 11 12601.636 820 7/3/2017 12:06 21 24057.669 1460 7/3/2017 12:17 13 14892.843 2100 7/3/2017 12:28 0 0.000
190 7/3/2017 11:56 10 11456.033 830 7/3/2017 12:06 21 24057.669 1470 7/3/2017 12:17 13 14892.843 2110 7/3/2017 12:28 0 0.000
200 7/3/2017 11:56 10 11456.033 840 7/3/2017 12:07 20 22912.065 1480 7/3/2017 12:17 12 13747.239 2120 7/3/2017 12:28 0 0.000
210 7/3/2017 11:56 10 11456.033 850 7/3/2017 12:07 19 21766.462 1490 7/3/2017 12:17 12 13747.239 2130 7/3/2017 12:28 0 0.000
220 7/3/2017 11:56 10 11456.033 860 7/3/2017 12:07 20 22912.065 1500 7/3/2017 12:18 12 13747.239 2140 7/3/2017 12:28 0 0.000
230 7/3/2017 11:56 10 11456.033 870 7/3/2017 12:07 20 22912.065 1510 7/3/2017 12:18 12 13747.239 2150 7/3/2017 12:28 0 0.000
240 7/3/2017 11:57 11 12601.636 880 7/3/2017 12:07 19 21766.462 1520 7/3/2017 12:18 13 14892.843 2160 7/3/2017 12:29 0 0.000
250 7/3/2017 11:57 11 12601.636 890 7/3/2017 12:07 18 20620.859 1530 7/3/2017 12:18 14 16038.446 2170 7/3/2017 12:29 0 0.000
260 7/3/2017 11:57 11 12601.636 900 7/3/2017 12:08 16 18329.652 1540 7/3/2017 12:18 14 16038.446 2180 7/3/2017 12:29 0 0.000
270 7/3/2017 11:57 11 12601.636 910 7/3/2017 12:08 17 19475.256 1550 7/3/2017 12:18 13 14892.843 2190 7/3/2017 12:29 0 0.000
280 7/3/2017 11:57 12 13747.239 920 7/3/2017 12:08 16 18329.652 1560 7/3/2017 12:19 13 14892.843 2200 7/3/2017 12:29 0 0.000
290 7/3/2017 11:57 12 13747.239 930 7/3/2017 12:08 16 18329.652 1570 7/3/2017 12:19 12 13747.239 2210 7/3/2017 12:29 0 0.000
300 7/3/2017 11:58 12 13747.239 940 7/3/2017 12:08 18 20620.859 1580 7/3/2017 12:19 12 13747.239 2220 7/3/2017 12:30 0 0.000
310 7/3/2017 11:58 12 13747.239 950 7/3/2017 12:08 20 22912.065 1590 7/3/2017 12:19 12 13747.239 2230 7/3/2017 12:30 0 0.000
320 7/3/2017 11:58 12 13747.239 960 7/3/2017 12:09 18 20620.859 1600 7/3/2017 12:19 12 13747.239 2240 7/3/2017 12:30 0 0.000
330 7/3/2017 11:58 11 12601.636 970 7/3/2017 12:09 17 19475.256 1610 7/3/2017 12:19 12 13747.239 2250 7/3/2017 12:30 0 0.000
340 7/3/2017 11:58 11 12601.636 980 7/3/2017 12:09 16 18329.652 1620 7/3/2017 12:20 11 12601.636 2260 7/3/2017 12:30 0 0.000
350 7/3/2017 11:58 11 12601.636 990 7/3/2017 12:09 16 18329.652 1630 7/3/2017 12:20 11 12601.636 2270 7/3/2017 12:30 0 0.000
360 7/3/2017 11:59 11 12601.636 1000 7/3/2017 12:09 16 18329.652 1640 7/3/2017 12:20 10 11456.033 2280 7/3/2017 12:31 0 0.000
370 7/3/2017 11:59 10 11456.033 1010 7/3/2017 12:09 16 18329.652 1650 7/3/2017 12:20 11 12601.636 2290 7/3/2017 12:31 0 0.000
380 7/3/2017 11:59 10 11456.033 1020 7/3/2017 12:10 16 18329.652 1660 7/3/2017 12:20 11 12601.636 2300 7/3/2017 12:31 0 0.000
390 7/3/2017 11:59 9 10310.429 1030 7/3/2017 12:10 16 18329.652 1670 7/3/2017 12:20 10 11456.033 2310 7/3/2017 12:31 0 0.000
400 7/3/2017 11:59 9 10310.429 1040 7/3/2017 12:10 16 18329.652 1680 7/3/2017 12:21 10 11456.033 2320 7/3/2017 12:31 0 0.000
410 7/3/2017 11:59 10 11456.033 1050 7/3/2017 12:10 17 19475.256 1690 7/3/2017 12:21 10 11456.033 2330 7/3/2017 12:31 0 0.000
420 7/3/2017 12:00 9 10310.429 1060 7/3/2017 12:10 17 19475.256 1700 7/3/2017 12:21 11 12601.636 2340 7/3/2017 12:32 0 0.000
430 7/3/2017 12:00 10 11456.033 1070 7/3/2017 12:10 17 19475.256 1710 7/3/2017 12:21 11 12601.636 2350 7/3/2017 12:32 0 0.000
440 7/3/2017 12:00 10 11456.033 1080 7/3/2017 12:11 18 20620.859 1720 7/3/2017 12:21 11 12601.636 2360 7/3/2017 12:32 0 0.000
450 7/3/2017 12:00 9 10310.429 1090 7/3/2017 12:11 18 20620.859 1730 7/3/2017 12:21 11 12601.636 2370 7/3/2017 12:32 0 0.000
460 7/3/2017 12:00 9 10310.429 1100 7/3/2017 12:11 18 20620.859 1740 7/3/2017 12:22 11 12601.636 2380 7/3/2017 12:32 0 0.000
470 7/3/2017 12:00 9 10310.429 1110 7/3/2017 12:11 18 20620.859 1750 7/3/2017 12:22 11 12601.636 2390 7/3/2017 12:32 0 0.000 Stop
480 7/3/2017 12:01 9 10310.429 1120 7/3/2017 12:11 18 20620.859 1760 7/3/2017 12:22 11 12601.636
490 7/3/2017 12:01 9 10310.429 1130 7/3/2017 12:11 19 21766.462 1770 7/3/2017 12:22 11 12601.636
500 7/3/2017 12:01 9 10310.429 1140 7/3/2017 12:12 19 21766.462 1780 7/3/2017 12:22 10 11456.033
510 7/3/2017 12:01 8 9164.826 1150 7/3/2017 12:12 17 19475.256 1790 7/3/2017 12:22 11 12601.636
520 7/3/2017 12:01 8 9164.826 1160 7/3/2017 12:12 17 19475.256 1800 7/3/2017 12:23 10 11456.033
530 7/3/2017 12:01 8 9164.826 1170 7/3/2017 12:12 17 19475.256 1810 7/3/2017 12:23 11 12601.636
540 7/3/2017 12:02 9 10310.429 1180 7/3/2017 12:12 17 19475.256 1820 7/3/2017 12:23 11 12601.636
550 7/3/2017 12:02 9 10310.429 1190 7/3/2017 12:12 16 18329.652 1830 7/3/2017 12:23 11 12601.636
560 7/3/2017 12:02 9 10310.429 1200 7/3/2017 12:13 15 17184.049 1840 7/3/2017 12:23 11 12601.636
570 7/3/2017 12:02 10 11456.033 1210 7/3/2017 12:13 15 17184.049 1850 7/3/2017 12:23 10 11456.033
580 7/3/2017 12:02 10 11456.033 1220 7/3/2017 12:13 15 17184.049 1860 7/3/2017 12:24 10 11456.033
590 7/3/2017 12:02 11 12601.636 1230 7/3/2017 12:13 15 17184.049 1870 7/3/2017 12:24 10 11456.033
600 7/3/2017 12:03 11 12601.636 1240 7/3/2017 12:13 15 17184.049 1880 7/3/2017 12:24 10 11456.033
610 7/3/2017 12:03 11 12601.636 1250 7/3/2017 12:13 15 17184.049 1890 7/3/2017 12:24 11 12601.636
620 7/3/2017 12:03 11 12601.636 1260 7/3/2017 12:14 14 16038.446 1900 7/3/2017 12:24 10 11456.033
630 7/3/2017 12:03 11 12601.636 1270 7/3/2017 12:14 15 17184.049 1910 7/3/2017 12:24 11 12601.636
640 7/3/2017 12:03 11 12601.636 1280 7/3/2017 12:14 15 17184.049 1920 7/3/2017 12:25 10 11456.033
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Table C 11: CO – Case 3 – Exp 2 readings 
 
 
 
Initial Weight of Incense Stick 1.2 g
Final Weight 0.06 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/3/2017 13:13 0 0.000 650 7/3/2017 13:24 13 14892.843 1290 7/3/2017 13:35 16 18329.652 1930 7/3/2017 13:45 11 12601.636
20 7/3/2017 13:13 0 0.000 Cavg 16430.05509 µg/m3 660 7/3/2017 13:24 12 13747.239 1300 7/3/2017 13:35 16 18329.652 1940 7/3/2017 13:45 11 12601.636
30 7/3/2017 13:14 0 0.000 670 7/3/2017 13:24 13 14892.843 1310 7/3/2017 13:35 16 18329.652 1950 7/3/2017 13:46 10 11456.033
40 7/3/2017 13:14 3 3436.810 680 7/3/2017 13:24 13 14892.843 1320 7/3/2017 13:35 15 17184.049 1960 7/3/2017 13:46 10 11456.033
50 7/3/2017 13:14 10 11456.033 690 7/3/2017 13:25 14 16038.446 1330 7/3/2017 13:35 14 16038.446 1970 7/3/2017 13:46 11 12601.636
60 7/3/2017 13:14 18 20620.859 700 7/3/2017 13:25 14 16038.446 1340 7/3/2017 13:35 14 16038.446 1980 7/3/2017 13:46 11 12601.636
70 7/3/2017 13:14 19 21766.462 710 7/3/2017 13:25 14 16038.446 1350 7/3/2017 13:36 14 16038.446 1990 7/3/2017 13:46 11 12601.636
80 7/3/2017 13:14 20 22912.065 1st peak 720 7/3/2017 13:25 15 17184.049 1360 7/3/2017 13:36 13 14892.843 2000 7/3/2017 13:46 10 11456.033
90 7/3/2017 13:15 20 22912.065 730 7/3/2017 13:25 15 17184.049 1370 7/3/2017 13:36 13 14892.843 2010 7/3/2017 13:47 11 12601.636
100 7/3/2017 13:15 19 21766.462 740 7/3/2017 13:25 15 17184.049 1380 7/3/2017 13:36 13 14892.843 2020 7/3/2017 13:47 12 13747.239
110 7/3/2017 13:15 17 19475.256 750 7/3/2017 13:26 15 17184.049 1390 7/3/2017 13:36 12 13747.239 2030 7/3/2017 13:47 13 14892.843 end peak and Final Time
120 7/3/2017 13:15 14 16038.446 760 7/3/2017 13:26 15 17184.049 1400 7/3/2017 13:36 13 14892.843 2040 7/3/2017 13:47 11 12601.636
130 7/3/2017 13:15 12 13747.239 770 7/3/2017 13:26 16 18329.652 1410 7/3/2017 13:37 12 13747.239 2050 7/3/2017 13:47 8 9164.826
140 7/3/2017 13:15 12 13747.239 780 7/3/2017 13:26 16 18329.652 1420 7/3/2017 13:37 12 13747.239 2060 7/3/2017 13:47 5 5728.016
150 7/3/2017 13:16 11 12601.636 790 7/3/2017 13:26 15 17184.049 1430 7/3/2017 13:37 13 14892.843 2070 7/3/2017 13:48 0 0.000
160 7/3/2017 13:16 11 12601.636 800 7/3/2017 13:26 17 19475.256 1440 7/3/2017 13:37 14 16038.446 2080 7/3/2017 13:48 0 0.000
170 7/3/2017 13:16 13 14892.843 810 7/3/2017 13:27 18 20620.859 1450 7/3/2017 13:37 14 16038.446 2090 7/3/2017 13:48 0 0.000
180 7/3/2017 13:16 12 13747.239 820 7/3/2017 13:27 19 21766.462 1460 7/3/2017 13:37 14 16038.446 2100 7/3/2017 13:48 0 0.000
190 7/3/2017 13:16 13 14892.843 830 7/3/2017 13:27 20 22912.065 1470 7/3/2017 13:38 14 16038.446 2110 7/3/2017 13:48 0 0.000
200 7/3/2017 13:16 14 16038.446 840 7/3/2017 13:27 19 21766.462 1480 7/3/2017 13:38 15 17184.049 2120 7/3/2017 13:48 0 0.000
210 7/3/2017 13:17 14 16038.446 850 7/3/2017 13:27 21 24057.669 1490 7/3/2017 13:38 15 17184.049 2130 7/3/2017 13:49 0 0.000
220 7/3/2017 13:17 14 16038.446 860 7/3/2017 13:27 22 25203.272 1500 7/3/2017 13:38 15 17184.049 2140 7/3/2017 13:49 0 0.000
230 7/3/2017 13:17 14 16038.446 870 7/3/2017 13:28 24 27494.479 1510 7/3/2017 13:38 14 16038.446 2150 7/3/2017 13:49 0 0.000
240 7/3/2017 13:17 14 16038.446 880 7/3/2017 13:28 24 27494.479 1520 7/3/2017 13:38 13 14892.843 2160 7/3/2017 13:49 0 0.000
250 7/3/2017 13:17 15 17184.049 890 7/3/2017 13:28 25 28640.082 1530 7/3/2017 13:39 12 13747.239 2170 7/3/2017 13:49 0 0.000
260 7/3/2017 13:17 14 16038.446 900 7/3/2017 13:28 25 28640.082 1540 7/3/2017 13:39 11 12601.636 2180 7/3/2017 13:49 0 0.000
270 7/3/2017 13:18 14 16038.446 910 7/3/2017 13:28 25 28640.082 1550 7/3/2017 13:39 11 12601.636 2190 7/3/2017 13:50 0 0.000
280 7/3/2017 13:18 13 14892.843 920 7/3/2017 13:28 26 29785.685 1560 7/3/2017 13:39 10 11456.033 2200 7/3/2017 13:50 0 0.000
290 7/3/2017 13:18 13 14892.843 930 7/3/2017 13:29 28 32076.892 1570 7/3/2017 13:39 10 11456.033 2210 7/3/2017 13:50 0 0.000
300 7/3/2017 13:18 13 14892.843 940 7/3/2017 13:29 28 32076.892 1580 7/3/2017 13:39 10 11456.033 2220 7/3/2017 13:50 0 0.000
310 7/3/2017 13:18 12 13747.239 950 7/3/2017 13:29 27 30931.288 1590 7/3/2017 13:40 10 11456.033 2230 7/3/2017 13:50 0 0.000
320 7/3/2017 13:18 11 12601.636 960 7/3/2017 13:29 25 28640.082 1600 7/3/2017 13:40 10 11456.033 2240 7/3/2017 13:50 0 0.000
330 7/3/2017 13:19 11 12601.636 970 7/3/2017 13:29 21 24057.669 1610 7/3/2017 13:40 11 12601.636 2250 7/3/2017 13:51 0 0.000
340 7/3/2017 13:19 11 12601.636 980 7/3/2017 13:29 20 22912.065 1620 7/3/2017 13:40 11 12601.636 2260 7/3/2017 13:51 0 0.000
350 7/3/2017 13:19 11 12601.636 990 7/3/2017 13:30 20 22912.065 1630 7/3/2017 13:40 11 12601.636 2270 7/3/2017 13:51 0 0.000
360 7/3/2017 13:19 10 11456.033 1000 7/3/2017 13:30 20 22912.065 1640 7/3/2017 13:40 11 12601.636 2280 7/3/2017 13:51 0 0.000
370 7/3/2017 13:19 11 12601.636 1010 7/3/2017 13:30 21 24057.669 1650 7/3/2017 13:41 10 11456.033 2290 7/3/2017 13:51 0 0.000
380 7/3/2017 13:19 11 12601.636 1020 7/3/2017 13:30 20 22912.065 1660 7/3/2017 13:41 11 12601.636 2300 7/3/2017 13:51 0 0.000
390 7/3/2017 13:20 11 12601.636 1030 7/3/2017 13:30 18 20620.859 1670 7/3/2017 13:41 10 11456.033 2310 7/3/2017 13:52 0 0.000
400 7/3/2017 13:20 12 13747.239 1040 7/3/2017 13:30 16 18329.652 1680 7/3/2017 13:41 11 12601.636 2320 7/3/2017 13:52 0 0.000
410 7/3/2017 13:20 12 13747.239 1050 7/3/2017 13:31 16 18329.652 1690 7/3/2017 13:41 11 12601.636 2330 7/3/2017 13:52 0 0.000
420 7/3/2017 13:20 12 13747.239 1060 7/3/2017 13:31 16 18329.652 1700 7/3/2017 13:41 11 12601.636 2340 7/3/2017 13:52 0 0.000
430 7/3/2017 13:20 13 14892.843 1070 7/3/2017 13:31 17 19475.256 1710 7/3/2017 13:42 11 12601.636 2350 7/3/2017 13:52 0 0.000
440 7/3/2017 13:20 13 14892.843 1080 7/3/2017 13:31 18 20620.859 1720 7/3/2017 13:42 12 13747.239 2360 7/3/2017 13:52 0 0.000 Stop
450 7/3/2017 13:21 13 14892.843 1090 7/3/2017 13:31 17 19475.256 1730 7/3/2017 13:42 12 13747.239
460 7/3/2017 13:21 13 14892.843 1100 7/3/2017 13:31 16 18329.652 1740 7/3/2017 13:42 12 13747.239
470 7/3/2017 13:21 13 14892.843 1110 7/3/2017 13:32 16 18329.652 1750 7/3/2017 13:42 12 13747.239
480 7/3/2017 13:21 13 14892.843 1120 7/3/2017 13:32 18 20620.859 1760 7/3/2017 13:42 12 13747.239
490 7/3/2017 13:21 12 13747.239 1130 7/3/2017 13:32 19 21766.462 1770 7/3/2017 13:43 12 13747.239
500 7/3/2017 13:21 12 13747.239 1140 7/3/2017 13:32 19 21766.462 1780 7/3/2017 13:43 12 13747.239
510 7/3/2017 13:22 12 13747.239 1150 7/3/2017 13:32 20 22912.065 1790 7/3/2017 13:43 12 13747.239
520 7/3/2017 13:22 12 13747.239 1160 7/3/2017 13:32 19 21766.462 1800 7/3/2017 13:43 12 13747.239
530 7/3/2017 13:22 12 13747.239 1170 7/3/2017 13:33 18 20620.859 1810 7/3/2017 13:43 12 13747.239
540 7/3/2017 13:22 12 13747.239 1180 7/3/2017 13:33 18 20620.859 1820 7/3/2017 13:43 12 13747.239
550 7/3/2017 13:22 12 13747.239 1190 7/3/2017 13:33 17 19475.256 1830 7/3/2017 13:44 12 13747.239
560 7/3/2017 13:22 12 13747.239 1200 7/3/2017 13:33 16 18329.652 1840 7/3/2017 13:44 12 13747.239
570 7/3/2017 13:23 12 13747.239 1210 7/3/2017 13:33 15 17184.049 1850 7/3/2017 13:44 12 13747.239
580 7/3/2017 13:23 12 13747.239 1220 7/3/2017 13:33 15 17184.049 1860 7/3/2017 13:44 12 13747.239
590 7/3/2017 13:23 12 13747.239 1230 7/3/2017 13:34 16 18329.652 1870 7/3/2017 13:44 12 13747.239
600 7/3/2017 13:23 11 12601.636 1240 7/3/2017 13:34 16 18329.652 1880 7/3/2017 13:44 12 13747.239
610 7/3/2017 13:23 11 12601.636 1250 7/3/2017 13:34 17 19475.256 1890 7/3/2017 13:45 12 13747.239
620 7/3/2017 13:23 12 13747.239 1260 7/3/2017 13:34 17 19475.256 1900 7/3/2017 13:45 12 13747.239
630 7/3/2017 13:24 12 13747.239 1270 7/3/2017 13:34 17 19475.256 1910 7/3/2017 13:45 12 13747.239
640 7/3/2017 13:24 11 12601.636 1280 7/3/2017 13:34 17 19475.256 1920 7/3/2017 13:45 11 12601.636
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Table C 12: CO – Case 3 – Exp 3 readings 
 
 
 
Initial Weight of Incense Stick 1.233 g
Final Weight 0.07 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/3/2017 16:14 0 0.000 650 7/3/2017 16:25 25 28640.082 1290 7/3/2017 16:36 10 11456.033 1930 7/3/2017 16:46 11 12601.636 Final Time
20 7/3/2017 16:15 0 0.000 Cavg 16,087.456 µg/m3 660 7/3/2017 16:25 22 25203.272 1300 7/3/2017 16:36 10 11456.033 1940 7/3/2017 16:47 8 9164.826
30 7/3/2017 16:15 0 0.000 670 7/3/2017 16:25 20 22912.065 1310 7/3/2017 16:36 11 12601.636 1950 7/3/2017 16:47 6 6873.620
40 7/3/2017 16:15 2 2291.207 680 7/3/2017 16:26 19 21766.462 1320 7/3/2017 16:36 10 11456.033 1960 7/3/2017 16:47 2 2291.207
50 7/3/2017 16:15 12 13747.239 690 7/3/2017 16:26 18 20620.859 1330 7/3/2017 16:36 11 12601.636 1970 7/3/2017 16:47 0 0.000
60 7/3/2017 16:15 24 27494.479 700 7/3/2017 16:26 19 21766.462 1340 7/3/2017 16:37 11 12601.636 1980 7/3/2017 16:47 0 0.000
70 7/3/2017 16:15 29 33222.495 1st peak 710 7/3/2017 16:26 18 20620.859 1350 7/3/2017 16:37 11 12601.636 1990 7/3/2017 16:47 0 0.000
80 7/3/2017 16:16 26 29785.685 720 7/3/2017 16:26 18 20620.859 1360 7/3/2017 16:37 11 12601.636 2000 7/3/2017 16:48 0 0.000
90 7/3/2017 16:16 22 25203.272 730 7/3/2017 16:26 19 21766.462 1370 7/3/2017 16:37 12 13747.239 2010 7/3/2017 16:48 0 0.000
100 7/3/2017 16:16 19 21766.462 740 7/3/2017 16:27 18 20620.859 1380 7/3/2017 16:37 13 14892.843 2020 7/3/2017 16:48 0 0.000
110 7/3/2017 16:16 15 17184.049 750 7/3/2017 16:27 14 16038.446 1390 7/3/2017 16:37 13 14892.843 2030 7/3/2017 16:48 0 0.000
120 7/3/2017 16:16 13 14892.843 760 7/3/2017 16:27 15 17184.049 1400 7/3/2017 16:38 13 14892.843 2040 7/3/2017 16:48 0 0.000
130 7/3/2017 16:16 12 13747.239 770 7/3/2017 16:27 18 20620.859 1410 7/3/2017 16:38 13 14892.843 2050 7/3/2017 16:48 0 0.000
140 7/3/2017 16:17 12 13747.239 780 7/3/2017 16:27 19 21766.462 1420 7/3/2017 16:38 13 14892.843 2060 7/3/2017 16:49 0 0.000
150 7/3/2017 16:17 11 12601.636 790 7/3/2017 16:27 19 21766.462 1430 7/3/2017 16:38 13 14892.843 2070 7/3/2017 16:49 0 0.000
160 7/3/2017 16:17 11 12601.636 800 7/3/2017 16:28 19 21766.462 1440 7/3/2017 16:38 13 14892.843 2080 7/3/2017 16:49 0 0.000
170 7/3/2017 16:17 11 12601.636 810 7/3/2017 16:28 20 22912.065 1450 7/3/2017 16:38 12 13747.239 2090 7/3/2017 16:49 0 0.000
180 7/3/2017 16:17 10 11456.033 820 7/3/2017 16:28 19 21766.462 1460 7/3/2017 16:39 12 13747.239 2100 7/3/2017 16:49 0 0.000
190 7/3/2017 16:17 10 11456.033 830 7/3/2017 16:28 19 21766.462 1470 7/3/2017 16:39 12 13747.239 2110 7/3/2017 16:49 0 0.000
200 7/3/2017 16:18 11 12601.636 840 7/3/2017 16:28 19 21766.462 1480 7/3/2017 16:39 11 12601.636 2120 7/3/2017 16:50 0 0.000
210 7/3/2017 16:18 11 12601.636 850 7/3/2017 16:28 19 21766.462 1490 7/3/2017 16:39 11 12601.636 2130 7/3/2017 16:50 0 0.000
220 7/3/2017 16:18 11 12601.636 860 7/3/2017 16:29 19 21766.462 1500 7/3/2017 16:39 11 12601.636 2140 7/3/2017 16:50 0 0.000
230 7/3/2017 16:18 11 12601.636 870 7/3/2017 16:29 19 21766.462 1510 7/3/2017 16:39 11 12601.636 2150 7/3/2017 16:50 0 0.000
240 7/3/2017 16:18 12 13747.239 880 7/3/2017 16:29 20 22912.065 1520 7/3/2017 16:40 11 12601.636 2160 7/3/2017 16:50 0 0.000
250 7/3/2017 16:18 11 12601.636 890 7/3/2017 16:29 19 21766.462 1530 7/3/2017 16:40 10 11456.033 2170 7/3/2017 16:50 0 0.000
260 7/3/2017 16:19 12 13747.239 900 7/3/2017 16:29 19 21766.462 1540 7/3/2017 16:40 11 12601.636 2180 7/3/2017 16:51 0 0.000
270 7/3/2017 16:19 13 14892.843 910 7/3/2017 16:29 19 21766.462 1550 7/3/2017 16:40 11 12601.636 2190 7/3/2017 16:51 0 0.000
280 7/3/2017 16:19 13 14892.843 920 7/3/2017 16:30 20 22912.065 1560 7/3/2017 16:40 11 12601.636 2200 7/3/2017 16:51 0 0.000
290 7/3/2017 16:19 12 13747.239 930 7/3/2017 16:30 20 22912.065 1570 7/3/2017 16:40 11 12601.636 2210 7/3/2017 16:51 0 0.000
300 7/3/2017 16:19 13 14892.843 940 7/3/2017 16:30 21 24057.669 1580 7/3/2017 16:41 11 12601.636 2220 7/3/2017 16:51 0 0.000
310 7/3/2017 16:19 12 13747.239 950 7/3/2017 16:30 21 24057.669 1590 7/3/2017 16:41 10 11456.033 2230 7/3/2017 16:51 0 0.000
320 7/3/2017 16:20 13 14892.843 960 7/3/2017 16:30 20 22912.065 1600 7/3/2017 16:41 10 11456.033 2240 7/3/2017 16:52 0 0.000
330 7/3/2017 16:20 13 14892.843 970 7/3/2017 16:30 19 21766.462 1610 7/3/2017 16:41 11 12601.636 2250 7/3/2017 16:52 0 0.000
340 7/3/2017 16:20 12 13747.239 980 7/3/2017 16:31 18 20620.859 1620 7/3/2017 16:41 10 11456.033 2260 7/3/2017 16:52 0 0.000
350 7/3/2017 16:20 12 13747.239 990 7/3/2017 16:31 19 21766.462 1630 7/3/2017 16:41 11 12601.636 2270 7/3/2017 16:52 0 0.000
360 7/3/2017 16:20 12 13747.239 1000 7/3/2017 16:31 19 21766.462 1640 7/3/2017 16:42 11 12601.636 2280 7/3/2017 16:52 0 0.000
370 7/3/2017 16:20 12 13747.239 1010 7/3/2017 16:31 18 20620.859 1650 7/3/2017 16:42 12 13747.239 2290 7/3/2017 16:52 0 0.000 Stop
380 7/3/2017 16:21 12 13747.239 1020 7/3/2017 16:31 17 19475.256 1660 7/3/2017 16:42 11 12601.636
390 7/3/2017 16:21 12 13747.239 1030 7/3/2017 16:31 15 17184.049 1670 7/3/2017 16:42 11 12601.636
400 7/3/2017 16:21 12 13747.239 1040 7/3/2017 16:32 14 16038.446 1680 7/3/2017 16:42 12 13747.239
410 7/3/2017 16:21 11 12601.636 1050 7/3/2017 16:32 13 14892.843 1690 7/3/2017 16:42 12 13747.239
420 7/3/2017 16:21 11 12601.636 1060 7/3/2017 16:32 14 16038.446 1700 7/3/2017 16:43 12 13747.239
430 7/3/2017 16:21 11 12601.636 1070 7/3/2017 16:32 15 17184.049 1710 7/3/2017 16:43 12 13747.239
440 7/3/2017 16:22 11 12601.636 1080 7/3/2017 16:32 15 17184.049 1720 7/3/2017 16:43 12 13747.239
450 7/3/2017 16:22 11 12601.636 1090 7/3/2017 16:32 15 17184.049 1730 7/3/2017 16:43 12 13747.239
460 7/3/2017 16:22 11 12601.636 1100 7/3/2017 16:33 14 16038.446 1740 7/3/2017 16:43 12 13747.239
470 7/3/2017 16:22 11 12601.636 1110 7/3/2017 16:33 14 16038.446 1750 7/3/2017 16:43 12 13747.239
480 7/3/2017 16:22 11 12601.636 1120 7/3/2017 16:33 15 17184.049 1760 7/3/2017 16:44 12 13747.239
490 7/3/2017 16:22 11 12601.636 1130 7/3/2017 16:33 15 17184.049 1770 7/3/2017 16:44 13 14892.843
500 7/3/2017 16:23 12 13747.239 1140 7/3/2017 16:33 15 17184.049 1780 7/3/2017 16:44 13 14892.843
510 7/3/2017 16:23 12 13747.239 1150 7/3/2017 16:33 14 16038.446 1790 7/3/2017 16:44 13 14892.843
520 7/3/2017 16:23 12 13747.239 1160 7/3/2017 16:34 13 14892.843 1800 7/3/2017 16:44 13 14892.843
530 7/3/2017 16:23 12 13747.239 1170 7/3/2017 16:34 13 14892.843 1810 7/3/2017 16:44 13 14892.843
540 7/3/2017 16:23 13 14892.843 1180 7/3/2017 16:34 12 13747.239 1820 7/3/2017 16:45 13 14892.843
550 7/3/2017 16:23 13 14892.843 1190 7/3/2017 16:34 13 14892.843 1830 7/3/2017 16:45 13 14892.843
560 7/3/2017 16:24 13 14892.843 1200 7/3/2017 16:34 12 13747.239 1840 7/3/2017 16:45 14 16038.446
570 7/3/2017 16:24 14 16038.446 1210 7/3/2017 16:34 11 12601.636 1850 7/3/2017 16:45 15 17184.049
580 7/3/2017 16:24 15 17184.049 1220 7/3/2017 16:35 11 12601.636 1860 7/3/2017 16:45 15 17184.049
590 7/3/2017 16:24 17 19475.256 1230 7/3/2017 16:35 10 11456.033 1870 7/3/2017 16:45 14 16038.446
600 7/3/2017 16:24 18 20620.859 1240 7/3/2017 16:35 10 11456.033 1880 7/3/2017 16:46 14 16038.446
610 7/3/2017 16:24 18 20620.859 1250 7/3/2017 16:35 10 11456.033 1890 7/3/2017 16:46 14 16038.446
620 7/3/2017 16:25 19 21766.462 1260 7/3/2017 16:35 10 11456.033 1900 7/3/2017 16:46 14 16038.446
630 7/3/2017 16:25 23 26348.875 1270 7/3/2017 16:35 11 12601.636 1910 7/3/2017 16:46 15 17184.049 end peak
640 7/3/2017 16:25 26 29785.685 1280 7/3/2017 16:36 11 12601.636 1920 7/3/2017 16:46 13 14892.843
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Table C 13: CO – Case 3 – Exp 4 readings 
 
 
 
Initial Weight of Incense Stick 1.244 g
Final Weight 0.056 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/3/2017 16:14 0 0.000 650 7/3/2017 16:25 25 28640.082 1290 7/3/2017 16:36 10 11456.033 1930 7/3/2017 16:46 11 12601.636 Final Time
20 7/3/2017 16:15 0 0.000 Cavg 16,332.043 µg/m3 660 7/3/2017 16:25 22 25203.272 1300 7/3/2017 16:36 10 11456.033 1940 7/3/2017 16:47 8 9164.826
30 7/3/2017 16:15 0 0.000 670 7/3/2017 16:25 20 22912.065 1310 7/3/2017 16:36 11 12601.636 1950 7/3/2017 16:47 6 6873.620
40 7/3/2017 16:15 2 2291.207 680 7/3/2017 16:26 19 21766.462 1320 7/3/2017 16:36 10 11456.033 1960 7/3/2017 16:47 2 2291.207
50 7/3/2017 16:15 12 13747.239 690 7/3/2017 16:26 18 20620.859 1330 7/3/2017 16:36 11 12601.636 1970 7/3/2017 16:47 0 0.000
60 7/3/2017 16:15 24 27494.479 700 7/3/2017 16:26 19 21766.462 1340 7/3/2017 16:37 11 12601.636 1980 7/3/2017 16:47 0 0.000
70 7/3/2017 16:15 29 33222.495 1st peak 710 7/3/2017 16:26 18 20620.859 1350 7/3/2017 16:37 11 12601.636 1990 7/3/2017 16:47 0 0.000
80 7/3/2017 16:16 26 29785.685 720 7/3/2017 16:26 18 20620.859 1360 7/3/2017 16:37 11 12601.636 2000 7/3/2017 16:48 0 0.000
90 7/3/2017 16:16 22 25203.272 730 7/3/2017 16:26 19 21766.462 1370 7/3/2017 16:37 12 13747.239 2010 7/3/2017 16:48 0 0.000
100 7/3/2017 16:16 19 21766.462 740 7/3/2017 16:27 18 20620.859 1380 7/3/2017 16:37 13 14892.843 2020 7/3/2017 16:48 0 0.000
110 7/3/2017 16:16 15 17184.049 750 7/3/2017 16:27 14 16038.446 1390 7/3/2017 16:37 13 14892.843 2030 7/3/2017 16:48 0 0.000
120 7/3/2017 16:16 13 14892.843 760 7/3/2017 16:27 15 17184.049 1400 7/3/2017 16:38 13 14892.843 2040 7/3/2017 16:48 0 0.000
130 7/3/2017 16:16 12 13747.239 770 7/3/2017 16:27 18 20620.859 1410 7/3/2017 16:38 13 14892.843 2050 7/3/2017 16:48 0 0.000
140 7/3/2017 16:17 12 13747.239 780 7/3/2017 16:27 19 21766.462 1420 7/3/2017 16:38 13 14892.843 2060 7/3/2017 16:49 0 0.000
150 7/3/2017 16:17 11 12601.636 790 7/3/2017 16:27 19 21766.462 1430 7/3/2017 16:38 13 14892.843 2070 7/3/2017 16:49 0 0.000
160 7/3/2017 16:17 11 12601.636 800 7/3/2017 16:28 19 21766.462 1440 7/3/2017 16:38 13 14892.843 2080 7/3/2017 16:49 0 0.000
170 7/3/2017 16:17 11 12601.636 810 7/3/2017 16:28 20 22912.065 1450 7/3/2017 16:38 12 13747.239 2090 7/3/2017 16:49 0 0.000
180 7/3/2017 16:17 10 11456.033 820 7/3/2017 16:28 19 21766.462 1460 7/3/2017 16:39 12 13747.239 2100 7/3/2017 16:49 0 0.000
190 7/3/2017 16:17 10 11456.033 830 7/3/2017 16:28 19 21766.462 1470 7/3/2017 16:39 12 13747.239 2110 7/3/2017 16:49 0 0.000
200 7/3/2017 16:18 11 12601.636 840 7/3/2017 16:28 19 21766.462 1480 7/3/2017 16:39 11 12601.636 2120 7/3/2017 16:50 0 0.000
210 7/3/2017 16:18 11 12601.636 850 7/3/2017 16:28 19 21766.462 1490 7/3/2017 16:39 11 12601.636 2130 7/3/2017 16:50 0 0.000
220 7/3/2017 16:18 11 12601.636 860 7/3/2017 16:29 19 21766.462 1500 7/3/2017 16:39 11 12601.636 2140 7/3/2017 16:50 0 0.000
230 7/3/2017 16:18 11 12601.636 870 7/3/2017 16:29 19 21766.462 1510 7/3/2017 16:39 11 12601.636 2150 7/3/2017 16:50 0 0.000
240 7/3/2017 16:18 12 13747.239 880 7/3/2017 16:29 20 22912.065 1520 7/3/2017 16:40 11 12601.636 2160 7/3/2017 16:50 0 0.000
250 7/3/2017 16:18 11 12601.636 890 7/3/2017 16:29 19 21766.462 1530 7/3/2017 16:40 10 11456.033 2170 7/3/2017 16:50 0 0.000
260 7/3/2017 16:19 12 13747.239 900 7/3/2017 16:29 19 21766.462 1540 7/3/2017 16:40 11 12601.636 2180 7/3/2017 16:51 0 0.000
270 7/3/2017 16:19 13 14892.843 910 7/3/2017 16:29 19 21766.462 1550 7/3/2017 16:40 11 12601.636 2190 7/3/2017 16:51 0 0.000
280 7/3/2017 16:19 13 14892.843 920 7/3/2017 16:30 20 22912.065 1560 7/3/2017 16:40 11 12601.636 2200 7/3/2017 16:51 0 0.000
290 7/3/2017 16:19 12 13747.239 930 7/3/2017 16:30 20 22912.065 1570 7/3/2017 16:40 11 12601.636 2210 7/3/2017 16:51 0 0.000
300 7/3/2017 16:19 13 14892.843 940 7/3/2017 16:30 21 24057.669 1580 7/3/2017 16:41 11 12601.636 2220 7/3/2017 16:51 0 0.000
310 7/3/2017 16:19 12 13747.239 950 7/3/2017 16:30 21 24057.669 1590 7/3/2017 16:41 10 11456.033 2230 7/3/2017 16:51 0 0.000
320 7/3/2017 16:20 13 14892.843 960 7/3/2017 16:30 20 22912.065 1600 7/3/2017 16:41 10 11456.033 2240 7/3/2017 16:52 0 0.000
330 7/3/2017 16:20 13 14892.843 970 7/3/2017 16:30 19 21766.462 1610 7/3/2017 16:41 11 12601.636 2250 7/3/2017 16:52 0 0.000
340 7/3/2017 16:20 12 13747.239 980 7/3/2017 16:31 18 20620.859 1620 7/3/2017 16:41 10 11456.033 2260 7/3/2017 16:52 0 0.000
350 7/3/2017 16:20 12 13747.239 990 7/3/2017 16:31 19 21766.462 1630 7/3/2017 16:41 11 12601.636 2270 7/3/2017 16:52 0 0.000
360 7/3/2017 16:20 12 13747.239 1000 7/3/2017 16:31 19 21766.462 1640 7/3/2017 16:42 11 12601.636 2280 7/3/2017 16:52 0 0.000
370 7/3/2017 16:20 12 13747.239 1010 7/3/2017 16:31 18 20620.859 1650 7/3/2017 16:42 12 13747.239 2290 7/3/2017 16:52 0 0.000 Stop
380 7/3/2017 16:21 12 13747.239 1020 7/3/2017 16:31 17 19475.256 1660 7/3/2017 16:42 11 12601.636
390 7/3/2017 16:21 12 13747.239 1030 7/3/2017 16:31 15 17184.049 1670 7/3/2017 16:42 11 12601.636
400 7/3/2017 16:21 12 13747.239 1040 7/3/2017 16:32 14 16038.446 1680 7/3/2017 16:42 12 13747.239
410 7/3/2017 16:21 11 12601.636 1050 7/3/2017 16:32 13 14892.843 1690 7/3/2017 16:42 12 13747.239
420 7/3/2017 16:21 11 12601.636 1060 7/3/2017 16:32 14 16038.446 1700 7/3/2017 16:43 12 13747.239
430 7/3/2017 16:21 11 12601.636 1070 7/3/2017 16:32 15 17184.049 1710 7/3/2017 16:43 12 13747.239
440 7/3/2017 16:22 11 12601.636 1080 7/3/2017 16:32 15 17184.049 1720 7/3/2017 16:43 12 13747.239
450 7/3/2017 16:22 11 12601.636 1090 7/3/2017 16:32 15 17184.049 1730 7/3/2017 16:43 12 13747.239
460 7/3/2017 16:22 11 12601.636 1100 7/3/2017 16:33 14 16038.446 1740 7/3/2017 16:43 12 13747.239
470 7/3/2017 16:22 11 12601.636 1110 7/3/2017 16:33 14 16038.446 1750 7/3/2017 16:43 12 13747.239
480 7/3/2017 16:22 11 12601.636 1120 7/3/2017 16:33 15 17184.049 1760 7/3/2017 16:44 12 13747.239
490 7/3/2017 16:22 11 12601.636 1130 7/3/2017 16:33 15 17184.049 1770 7/3/2017 16:44 13 14892.843
500 7/3/2017 16:23 12 13747.239 1140 7/3/2017 16:33 15 17184.049 1780 7/3/2017 16:44 13 14892.843
510 7/3/2017 16:23 12 13747.239 1150 7/3/2017 16:33 14 16038.446 1790 7/3/2017 16:44 13 14892.843
520 7/3/2017 16:23 12 13747.239 1160 7/3/2017 16:34 13 14892.843 1800 7/3/2017 16:44 13 14892.843
530 7/3/2017 16:23 12 13747.239 1170 7/3/2017 16:34 13 14892.843 1810 7/3/2017 16:44 13 14892.843
540 7/3/2017 16:23 13 14892.843 1180 7/3/2017 16:34 12 13747.239 1820 7/3/2017 16:45 13 14892.843
550 7/3/2017 16:23 13 14892.843 1190 7/3/2017 16:34 13 14892.843 1830 7/3/2017 16:45 13 14892.843
560 7/3/2017 16:24 13 14892.843 1200 7/3/2017 16:34 12 13747.239 1840 7/3/2017 16:45 14 16038.446
570 7/3/2017 16:24 14 16038.446 1210 7/3/2017 16:34 11 12601.636 1850 7/3/2017 16:45 15 17184.049
580 7/3/2017 16:24 15 17184.049 1220 7/3/2017 16:35 11 12601.636 1860 7/3/2017 16:45 15 17184.049
590 7/3/2017 16:24 17 19475.256 1230 7/3/2017 16:35 10 11456.033 1870 7/3/2017 16:45 14 16038.446
600 7/3/2017 16:24 18 20620.859 1240 7/3/2017 16:35 10 11456.033 1880 7/3/2017 16:46 14 16038.446
610 7/3/2017 16:24 18 20620.859 1250 7/3/2017 16:35 10 11456.033 1890 7/3/2017 16:46 14 16038.446
620 7/3/2017 16:25 19 21766.462 1260 7/3/2017 16:35 10 11456.033 1900 7/3/2017 16:46 14 16038.446
630 7/3/2017 16:25 23 26348.875 1270 7/3/2017 16:35 11 12601.636 1910 7/3/2017 16:46 15 17184.049 end peak
640 7/3/2017 16:25 26 29785.685 1280 7/3/2017 16:36 11 12601.636 1920 7/3/2017 16:46 13 14892.843
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Table C 14: CO – Case 3 – Exp 5 readings 
 
 
 
Initial Weight of Incense Stick 1.212 g
Final Weight 0.054 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/3/2017 16:14 0 0.000 650 7/3/2017 16:25 25 28640.082 1290 7/3/2017 16:36 10 11456.033 1930 7/3/2017 16:46 14 16038.446
20 7/3/2017 16:15 0 0.000 Cavg 16,134.567 µg/m3 660 7/3/2017 16:25 22 25203.272 1300 7/3/2017 16:36 10 11456.033 1940 7/3/2017 16:47 15 17184.049
30 7/3/2017 16:15 0 0.000 670 7/3/2017 16:25 20 22912.065 1310 7/3/2017 16:36 11 12601.636 1950 7/3/2017 16:47 16 18329.652 end peak
40 7/3/2017 16:15 2 2291.207 680 7/3/2017 16:26 19 21766.462 1320 7/3/2017 16:36 10 11456.033 1960 7/3/2017 16:47 14 16038.446
50 7/3/2017 16:15 12 13747.239 690 7/3/2017 16:26 18 20620.859 1330 7/3/2017 16:36 11 12601.636 1970 7/3/2017 16:47 14 16038.446
60 7/3/2017 16:15 24 27494.479 700 7/3/2017 16:26 19 21766.462 1340 7/3/2017 16:37 11 12601.636 1980 7/3/2017 16:47 13 14892.843
70 7/3/2017 16:15 29 33222.495 1st peak 710 7/3/2017 16:26 18 20620.859 1350 7/3/2017 16:37 11 12601.636 1990 7/3/2017 16:47 14 16038.446
80 7/3/2017 16:16 26 29785.685 720 7/3/2017 16:26 18 20620.859 1360 7/3/2017 16:37 11 12601.636 2000 7/3/2017 16:48 13 14892.843
90 7/3/2017 16:16 22 25203.272 730 7/3/2017 16:26 19 21766.462 1370 7/3/2017 16:37 12 13747.239 2010 7/3/2017 16:48 12 13747.239 Final Time
100 7/3/2017 16:16 19 21766.462 740 7/3/2017 16:27 18 20620.859 1380 7/3/2017 16:37 13 14892.843 2020 7/3/2017 16:48 10 11456.033
110 7/3/2017 16:16 15 17184.049 750 7/3/2017 16:27 14 16038.446 1390 7/3/2017 16:37 13 14892.843 2030 7/3/2017 16:48 9 10310.429
120 7/3/2017 16:16 13 14892.843 760 7/3/2017 16:27 15 17184.049 1400 7/3/2017 16:38 13 14892.843 2040 7/3/2017 16:48 8 9164.826
130 7/3/2017 16:16 12 13747.239 770 7/3/2017 16:27 18 20620.859 1410 7/3/2017 16:38 13 14892.843 2050 7/3/2017 16:48 5 5728.016
140 7/3/2017 16:17 12 13747.239 780 7/3/2017 16:27 19 21766.462 1420 7/3/2017 16:38 13 14892.843 2060 7/3/2017 16:49 4 4582.413
150 7/3/2017 16:17 11 12601.636 790 7/3/2017 16:27 19 21766.462 1430 7/3/2017 16:38 13 14892.843 2070 7/3/2017 16:49 3 3436.810
160 7/3/2017 16:17 11 12601.636 800 7/3/2017 16:28 19 21766.462 1440 7/3/2017 16:38 13 14892.843 2080 7/3/2017 16:49 2 2291.207
170 7/3/2017 16:17 11 12601.636 810 7/3/2017 16:28 20 22912.065 1450 7/3/2017 16:38 12 13747.239 2090 7/3/2017 16:49 0 0.000
180 7/3/2017 16:17 10 11456.033 820 7/3/2017 16:28 19 21766.462 1460 7/3/2017 16:39 12 13747.239 2100 7/3/2017 16:49 0 0.000
190 7/3/2017 16:17 10 11456.033 830 7/3/2017 16:28 19 21766.462 1470 7/3/2017 16:39 12 13747.239 2110 7/3/2017 16:49 0 0.000
200 7/3/2017 16:18 11 12601.636 840 7/3/2017 16:28 19 21766.462 1480 7/3/2017 16:39 11 12601.636 2120 7/3/2017 16:50 0 0.000
210 7/3/2017 16:18 11 12601.636 850 7/3/2017 16:28 19 21766.462 1490 7/3/2017 16:39 11 12601.636 2130 7/3/2017 16:50 0 0.000
220 7/3/2017 16:18 11 12601.636 860 7/3/2017 16:29 19 21766.462 1500 7/3/2017 16:39 11 12601.636 2140 7/3/2017 16:50 0 0.000
230 7/3/2017 16:18 11 12601.636 870 7/3/2017 16:29 19 21766.462 1510 7/3/2017 16:39 11 12601.636 2150 7/3/2017 16:50 0 0.000
240 7/3/2017 16:18 12 13747.239 880 7/3/2017 16:29 20 22912.065 1520 7/3/2017 16:40 11 12601.636 2160 7/3/2017 16:50 0 0.000
250 7/3/2017 16:18 11 12601.636 890 7/3/2017 16:29 19 21766.462 1530 7/3/2017 16:40 10 11456.033 2170 7/3/2017 16:50 0 0.000
260 7/3/2017 16:19 12 13747.239 900 7/3/2017 16:29 19 21766.462 1540 7/3/2017 16:40 11 12601.636 2180 7/3/2017 16:51 0 0.000
270 7/3/2017 16:19 13 14892.843 910 7/3/2017 16:29 19 21766.462 1550 7/3/2017 16:40 11 12601.636 2190 7/3/2017 16:51 0 0.000
280 7/3/2017 16:19 13 14892.843 920 7/3/2017 16:30 20 22912.065 1560 7/3/2017 16:40 11 12601.636 2200 7/3/2017 16:51 0 0.000
290 7/3/2017 16:19 12 13747.239 930 7/3/2017 16:30 20 22912.065 1570 7/3/2017 16:40 11 12601.636 2210 7/3/2017 16:51 0 0.000
300 7/3/2017 16:19 13 14892.843 940 7/3/2017 16:30 21 24057.669 1580 7/3/2017 16:41 11 12601.636 2220 7/3/2017 16:51 0 0.000
310 7/3/2017 16:19 12 13747.239 950 7/3/2017 16:30 21 24057.669 1590 7/3/2017 16:41 10 11456.033 2230 7/3/2017 16:51 0 0.000
320 7/3/2017 16:20 13 14892.843 960 7/3/2017 16:30 20 22912.065 1600 7/3/2017 16:41 10 11456.033 2240 7/3/2017 16:52 0 0.000
330 7/3/2017 16:20 13 14892.843 970 7/3/2017 16:30 19 21766.462 1610 7/3/2017 16:41 11 12601.636 2250 7/3/2017 16:52 0 0.000
340 7/3/2017 16:20 12 13747.239 980 7/3/2017 16:31 18 20620.859 1620 7/3/2017 16:41 10 11456.033 2260 7/3/2017 16:52 0 0.000
350 7/3/2017 16:20 12 13747.239 990 7/3/2017 16:31 19 21766.462 1630 7/3/2017 16:41 11 12601.636 2270 7/3/2017 16:52 0 0.000
360 7/3/2017 16:20 12 13747.239 1000 7/3/2017 16:31 19 21766.462 1640 7/3/2017 16:42 11 12601.636 2280 7/3/2017 16:52 0 0.000
370 7/3/2017 16:20 12 13747.239 1010 7/3/2017 16:31 18 20620.859 1650 7/3/2017 16:42 12 13747.239 2290 7/3/2017 16:52 0 0.000 Stop
380 7/3/2017 16:21 12 13747.239 1020 7/3/2017 16:31 17 19475.256 1660 7/3/2017 16:42 11 12601.636
390 7/3/2017 16:21 12 13747.239 1030 7/3/2017 16:31 15 17184.049 1670 7/3/2017 16:42 11 12601.636
400 7/3/2017 16:21 12 13747.239 1040 7/3/2017 16:32 14 16038.446 1680 7/3/2017 16:42 12 13747.239
410 7/3/2017 16:21 11 12601.636 1050 7/3/2017 16:32 13 14892.843 1690 7/3/2017 16:42 12 13747.239
420 7/3/2017 16:21 11 12601.636 1060 7/3/2017 16:32 14 16038.446 1700 7/3/2017 16:43 12 13747.239
430 7/3/2017 16:21 11 12601.636 1070 7/3/2017 16:32 15 17184.049 1710 7/3/2017 16:43 12 13747.239
440 7/3/2017 16:22 11 12601.636 1080 7/3/2017 16:32 15 17184.049 1720 7/3/2017 16:43 12 13747.239
450 7/3/2017 16:22 11 12601.636 1090 7/3/2017 16:32 15 17184.049 1730 7/3/2017 16:43 12 13747.239
460 7/3/2017 16:22 11 12601.636 1100 7/3/2017 16:33 14 16038.446 1740 7/3/2017 16:43 12 13747.239
470 7/3/2017 16:22 11 12601.636 1110 7/3/2017 16:33 14 16038.446 1750 7/3/2017 16:43 12 13747.239
480 7/3/2017 16:22 11 12601.636 1120 7/3/2017 16:33 15 17184.049 1760 7/3/2017 16:44 12 13747.239
490 7/3/2017 16:22 11 12601.636 1130 7/3/2017 16:33 15 17184.049 1770 7/3/2017 16:44 13 14892.843
500 7/3/2017 16:23 12 13747.239 1140 7/3/2017 16:33 15 17184.049 1780 7/3/2017 16:44 13 14892.843
510 7/3/2017 16:23 12 13747.239 1150 7/3/2017 16:33 14 16038.446 1790 7/3/2017 16:44 13 14892.843
520 7/3/2017 16:23 12 13747.239 1160 7/3/2017 16:34 13 14892.843 1800 7/3/2017 16:44 13 14892.843
530 7/3/2017 16:23 12 13747.239 1170 7/3/2017 16:34 13 14892.843 1810 7/3/2017 16:44 13 14892.843
540 7/3/2017 16:23 13 14892.843 1180 7/3/2017 16:34 12 13747.239 1820 7/3/2017 16:45 13 14892.843
550 7/3/2017 16:23 13 14892.843 1190 7/3/2017 16:34 13 14892.843 1830 7/3/2017 16:45 13 14892.843
560 7/3/2017 16:24 13 14892.843 1200 7/3/2017 16:34 12 13747.239 1840 7/3/2017 16:45 14 16038.446
570 7/3/2017 16:24 14 16038.446 1210 7/3/2017 16:34 11 12601.636 1850 7/3/2017 16:45 15 17184.049
580 7/3/2017 16:24 15 17184.049 1220 7/3/2017 16:35 11 12601.636 1860 7/3/2017 16:45 15 17184.049
590 7/3/2017 16:24 17 19475.256 1230 7/3/2017 16:35 10 11456.033 1870 7/3/2017 16:45 14 16038.446
600 7/3/2017 16:24 18 20620.859 1240 7/3/2017 16:35 10 11456.033 1880 7/3/2017 16:46 14 16038.446
610 7/3/2017 16:24 18 20620.859 1250 7/3/2017 16:35 10 11456.033 1890 7/3/2017 16:46 14 16038.446
620 7/3/2017 16:25 19 21766.462 1260 7/3/2017 16:35 10 11456.033 1900 7/3/2017 16:46 14 16038.446
630 7/3/2017 16:25 23 26348.875 1270 7/3/2017 16:35 11 12601.636 1910 7/3/2017 16:46 15 17184.049
640 7/3/2017 16:25 26 29785.685 1280 7/3/2017 16:36 11 12601.636 1920 7/3/2017 16:46 13 14892.843
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Table C 15: CO – Case 4 – Exp 1 readings 
 
 
 
 
Initial Weight of Incense Stick 3.028 g
Final Weight 0.153 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/4/2017 16:37 0 0.000 650 7/4/2017 16:48 31 35513.701 1290 7/4/2017 16:59 33 37804.908 1930 7/4/2017 17:09 23 26348.875 2570 7/4/2017 17:20 0 0.000
20 7/4/2017 16:37 0 0.000 Cavg 33,932.161 µg/m3 660 7/4/2017 16:48 30 34368.098 1300 7/4/2017 16:59 33 37804.908 1940 7/4/2017 17:09 23 26348.875 2580 7/4/2017 17:20 0 0.000
30 7/4/2017 16:38 0 0.000 670 7/4/2017 16:48 30 34368.098 1310 7/4/2017 16:59 34 38950.511 1950 7/4/2017 17:10 22 25203.272 2590 7/4/2017 17:20 0 0.000
40 7/4/2017 16:38 7 8019.223 680 7/4/2017 16:48 31 35513.701 1320 7/4/2017 16:59 34 38950.511 1960 7/4/2017 17:10 22 25203.272 2600 7/4/2017 17:20 0 0.000
50 7/4/2017 16:38 18 20620.859 690 7/4/2017 16:49 31 35513.701 1330 7/4/2017 16:59 34 38950.511 1970 7/4/2017 17:10 23 26348.875 2610 7/4/2017 17:21 0 0.000
60 7/4/2017 16:38 23 26348.875 700 7/4/2017 16:49 31 35513.701 1340 7/4/2017 16:59 36 41241.718 1980 7/4/2017 17:10 22 25203.272 2620 7/4/2017 17:21 0 0.000
70 7/4/2017 16:38 23 26348.875 710 7/4/2017 16:49 31 35513.701 1350 7/4/2017 17:00 36 41241.718 1990 7/4/2017 17:10 22 25203.272 2630 7/4/2017 17:21 0 0.000
80 7/4/2017 16:38 24 27494.479 720 7/4/2017 16:49 31 35513.701 1360 7/4/2017 17:00 37 42387.321 2000 7/4/2017 17:10 23 26348.875 2640 7/4/2017 17:21 0 0.000
90 7/4/2017 16:39 24 27494.479 730 7/4/2017 16:49 31 35513.701 1370 7/4/2017 17:00 37 42387.321 2010 7/4/2017 17:11 22 25203.272 2650 7/4/2017 17:21 0 0.000
100 7/4/2017 16:39 25 28640.082 740 7/4/2017 16:49 31 35513.701 1380 7/4/2017 17:00 38 43532.924 2020 7/4/2017 17:11 22 25203.272 2660 7/4/2017 17:21 0 0.000
110 7/4/2017 16:39 25 28640.082 750 7/4/2017 16:50 32 36659.305 1390 7/4/2017 17:00 39 44678.528 2030 7/4/2017 17:11 22 25203.272 2670 7/4/2017 17:22 0 0.000
120 7/4/2017 16:39 25 28640.082 760 7/4/2017 16:50 32 36659.305 1400 7/4/2017 17:00 39 44678.528 2040 7/4/2017 17:11 21 24057.669 2680 7/4/2017 17:22 0 0.000
130 7/4/2017 16:39 25 28640.082 770 7/4/2017 16:50 31 35513.701 1410 7/4/2017 17:01 40 45824.131 2050 7/4/2017 17:11 21 24057.669 2690 7/4/2017 17:22 0 0.000
140 7/4/2017 16:39 26 29785.685 1st peak 780 7/4/2017 16:50 33 37804.908 1420 7/4/2017 17:01 40 45824.131 2060 7/4/2017 17:11 21 24057.669 2700 7/4/2017 17:22 0 0.000
150 7/4/2017 16:40 25 28640.082 790 7/4/2017 16:50 33 37804.908 1430 7/4/2017 17:01 40 45824.131 2070 7/4/2017 17:12 21 24057.669 2710 7/4/2017 17:22 0 0.000
160 7/4/2017 16:40 25 28640.082 800 7/4/2017 16:50 33 37804.908 1440 7/4/2017 17:01 41 46969.734 2080 7/4/2017 17:12 21 24057.669 2720 7/4/2017 17:22 0 0.000
170 7/4/2017 16:40 25 28640.082 810 7/4/2017 16:51 35 40096.115 1450 7/4/2017 17:01 40 45824.131 2090 7/4/2017 17:12 21 24057.669 2730 7/4/2017 17:23 0 0.000
180 7/4/2017 16:40 26 29785.685 820 7/4/2017 16:51 36 41241.718 1460 7/4/2017 17:01 39 44678.528 2100 7/4/2017 17:12 21 24057.669 2740 7/4/2017 17:23 0 0.000
190 7/4/2017 16:40 26 29785.685 830 7/4/2017 16:51 36 41241.718 1470 7/4/2017 17:02 37 42387.321 2110 7/4/2017 17:12 22 25203.272 2750 7/4/2017 17:23 0 0.000
200 7/4/2017 16:40 26 29785.685 840 7/4/2017 16:51 36 41241.718 1480 7/4/2017 17:02 36 41241.718 2120 7/4/2017 17:12 22 25203.272 2760 7/4/2017 17:23 0 0.000
210 7/4/2017 16:41 26 29785.685 850 7/4/2017 16:51 37 42387.321 1490 7/4/2017 17:02 35 40096.115 2130 7/4/2017 17:13 22 25203.272 2770 7/4/2017 17:23 0 0.000
220 7/4/2017 16:41 25 28640.082 860 7/4/2017 16:51 36 41241.718 1500 7/4/2017 17:02 34 38950.511 2140 7/4/2017 17:13 22 25203.272 2780 7/4/2017 17:23 0 0.000 Stop
230 7/4/2017 16:41 25 28640.082 870 7/4/2017 16:52 38 43532.924 1510 7/4/2017 17:02 33 37804.908 2150 7/4/2017 17:13 22 25203.272
240 7/4/2017 16:41 26 29785.685 880 7/4/2017 16:52 37 42387.321 1520 7/4/2017 17:02 33 37804.908 2160 7/4/2017 17:13 23 26348.875
250 7/4/2017 16:41 26 29785.685 890 7/4/2017 16:52 37 42387.321 1530 7/4/2017 17:03 32 36659.305 2170 7/4/2017 17:13 22 25203.272
260 7/4/2017 16:41 26 29785.685 900 7/4/2017 16:52 38 43532.924 1540 7/4/2017 17:03 31 35513.701 2180 7/4/2017 17:13 22 25203.272
270 7/4/2017 16:42 26 29785.685 910 7/4/2017 16:52 38 43532.924 1550 7/4/2017 17:03 28 32076.892 2190 7/4/2017 17:14 23 26348.875
280 7/4/2017 16:42 27 30931.288 920 7/4/2017 16:52 37 42387.321 1560 7/4/2017 17:03 27 30931.288 2200 7/4/2017 17:14 23 26348.875
290 7/4/2017 16:42 27 30931.288 930 7/4/2017 16:53 36 41241.718 1570 7/4/2017 17:03 26 29785.685 2210 7/4/2017 17:14 23 26348.875
300 7/4/2017 16:42 28 32076.892 940 7/4/2017 16:53 37 42387.321 1580 7/4/2017 17:03 26 29785.685 2220 7/4/2017 17:14 24 27494.479
310 7/4/2017 16:42 27 30931.288 950 7/4/2017 16:53 39 44678.528 1590 7/4/2017 17:04 26 29785.685 2230 7/4/2017 17:14 24 27494.479
320 7/4/2017 16:42 27 30931.288 960 7/4/2017 16:53 40 45824.131 1600 7/4/2017 17:04 25 28640.082 2240 7/4/2017 17:14 23 26348.875
330 7/4/2017 16:43 27 30931.288 970 7/4/2017 16:53 39 44678.528 1610 7/4/2017 17:04 26 29785.685 2250 7/4/2017 17:15 24 27494.479
340 7/4/2017 16:43 27 30931.288 980 7/4/2017 16:53 39 44678.528 1620 7/4/2017 17:04 26 29785.685 2260 7/4/2017 17:15 24 27494.479
350 7/4/2017 16:43 28 32076.892 990 7/4/2017 16:54 40 45824.131 1630 7/4/2017 17:04 26 29785.685 2270 7/4/2017 17:15 24 27494.479
360 7/4/2017 16:43 31 35513.701 1000 7/4/2017 16:54 40 45824.131 1640 7/4/2017 17:04 26 29785.685 2280 7/4/2017 17:15 24 27494.479
370 7/4/2017 16:43 30 34368.098 1010 7/4/2017 16:54 40 45824.131 1650 7/4/2017 17:05 26 29785.685 2290 7/4/2017 17:15 25 28640.082
380 7/4/2017 16:43 31 35513.701 1020 7/4/2017 16:54 39 44678.528 1660 7/4/2017 17:05 27 30931.288 2300 7/4/2017 17:15 26 29785.685
390 7/4/2017 16:44 31 35513.701 1030 7/4/2017 16:54 39 44678.528 1670 7/4/2017 17:05 27 30931.288 2310 7/4/2017 17:16 26 29785.685
400 7/4/2017 16:44 30 34368.098 1040 7/4/2017 16:54 41 46969.734 1680 7/4/2017 17:05 27 30931.288 2320 7/4/2017 17:16 26 29785.685
410 7/4/2017 16:44 31 35513.701 1050 7/4/2017 16:55 41 46969.734 1690 7/4/2017 17:05 26 29785.685 2330 7/4/2017 17:16 26 29785.685
420 7/4/2017 16:44 33 37804.908 1060 7/4/2017 16:55 39 44678.528 1700 7/4/2017 17:05 25 28640.082 2340 7/4/2017 17:16 24 27494.479
430 7/4/2017 16:44 34 38950.511 1070 7/4/2017 16:55 39 44678.528 1710 7/4/2017 17:06 24 27494.479 2350 7/4/2017 17:16 24 27494.479
440 7/4/2017 16:44 34 38950.511 1080 7/4/2017 16:55 40 45824.131 1720 7/4/2017 17:06 24 27494.479 2360 7/4/2017 17:16 25 28640.082
450 7/4/2017 16:45 33 37804.908 1090 7/4/2017 16:55 39 44678.528 1730 7/4/2017 17:06 23 26348.875 2370 7/4/2017 17:17 26 29785.685
460 7/4/2017 16:45 33 37804.908 1100 7/4/2017 16:55 38 43532.924 1740 7/4/2017 17:06 23 26348.875 2380 7/4/2017 17:17 27 30931.288
470 7/4/2017 16:45 32 36659.305 1110 7/4/2017 16:56 37 42387.321 1750 7/4/2017 17:06 23 26348.875 2390 7/4/2017 17:17 28 32076.892 end peak
480 7/4/2017 16:45 31 35513.701 1120 7/4/2017 16:56 36 41241.718 1760 7/4/2017 17:06 24 27494.479 2400 7/4/2017 17:17 25 28640.082
490 7/4/2017 16:45 31 35513.701 1130 7/4/2017 16:56 35 40096.115 1770 7/4/2017 17:07 23 26348.875 2410 7/4/2017 17:17 23 26348.875
500 7/4/2017 16:45 31 35513.701 1140 7/4/2017 16:56 35 40096.115 1780 7/4/2017 17:07 23 26348.875 2420 7/4/2017 17:17 20 22912.065
510 7/4/2017 16:46 29 33222.495 1150 7/4/2017 16:56 35 40096.115 1790 7/4/2017 17:07 22 25203.272 2430 7/4/2017 17:18 17 19475.256 Final Time
520 7/4/2017 16:46 30 34368.098 1160 7/4/2017 16:56 33 37804.908 1800 7/4/2017 17:07 22 25203.272 2440 7/4/2017 17:18 14 16038.446
530 7/4/2017 16:46 32 36659.305 1170 7/4/2017 16:57 33 37804.908 1810 7/4/2017 17:07 22 25203.272 2450 7/4/2017 17:18 12 13747.239
540 7/4/2017 16:46 32 36659.305 1180 7/4/2017 16:57 33 37804.908 1820 7/4/2017 17:07 21 24057.669 2460 7/4/2017 17:18 10 11456.033
550 7/4/2017 16:46 32 36659.305 1190 7/4/2017 16:57 32 36659.305 1830 7/4/2017 17:08 21 24057.669 2470 7/4/2017 17:18 8 9164.826
560 7/4/2017 16:46 33 37804.908 1200 7/4/2017 16:57 31 35513.701 1840 7/4/2017 17:08 21 24057.669 2480 7/4/2017 17:18 5 5728.016
570 7/4/2017 16:47 34 38950.511 1210 7/4/2017 16:57 32 36659.305 1850 7/4/2017 17:08 21 24057.669 2490 7/4/2017 17:19 3 3436.810
580 7/4/2017 16:47 33 37804.908 1220 7/4/2017 16:57 32 36659.305 1860 7/4/2017 17:08 21 24057.669 2500 7/4/2017 17:19 0 0.000
590 7/4/2017 16:47 34 38950.511 1230 7/4/2017 16:58 31 35513.701 1870 7/4/2017 17:08 21 24057.669 2510 7/4/2017 17:19 0 0.000
600 7/4/2017 16:47 34 38950.511 1240 7/4/2017 16:58 31 35513.701 1880 7/4/2017 17:08 22 25203.272 2520 7/4/2017 17:19 0 0.000
610 7/4/2017 16:47 34 38950.511 1250 7/4/2017 16:58 31 35513.701 1890 7/4/2017 17:09 23 26348.875 2530 7/4/2017 17:19 0 0.000
620 7/4/2017 16:47 34 38950.511 1260 7/4/2017 16:58 32 36659.305 1900 7/4/2017 17:09 22 25203.272 2540 7/4/2017 17:19 0 0.000
630 7/4/2017 16:48 34 38950.511 1270 7/4/2017 16:58 33 37804.908 1910 7/4/2017 17:09 22 25203.272 2550 7/4/2017 17:20 0 0.000
640 7/4/2017 16:48 32 36659.305 1280 7/4/2017 16:58 33 37804.908 1920 7/4/2017 17:09 23 26348.875 2560 7/4/2017 17:20 0 0.000
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Table C 16: CO – Case 4 – Exp 2 readings 
 
 
 
Initial Weight of Incense Stick 2.39 g
Final Weight 0.065 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/4/2017 17:30 0 0.000 650 7/4/2017 17:41 25 28640.082 1290 7/4/2017 17:51 29 33222.495 1930 7/4/2017 18:02 23 26348.875
20 7/4/2017 17:30 0 0.000 Cavg 28,722.697 µg/m3 660 7/4/2017 17:41 26 29785.685 1300 7/4/2017 17:51 29 33222.495 1940 7/4/2017 18:02 21 24057.669
30 7/4/2017 17:30 0 0.000 670 7/4/2017 17:41 28 32076.892 1310 7/4/2017 17:52 29 33222.495 1950 7/4/2017 18:02 21 24057.669
40 7/4/2017 17:30 3 3436.810 680 7/4/2017 17:41 28 32076.892 1320 7/4/2017 17:52 29 33222.495 1960 7/4/2017 18:02 21 24057.669
50 7/4/2017 17:31 9 10310.429 690 7/4/2017 17:41 29 33222.495 1330 7/4/2017 17:52 29 33222.495 1970 7/4/2017 18:03 22 25203.272
60 7/4/2017 17:31 20 22912.065 700 7/4/2017 17:41 29 33222.495 1340 7/4/2017 17:52 29 33222.495 1980 7/4/2017 18:03 21 24057.669
70 7/4/2017 17:31 23 26348.875 710 7/4/2017 17:42 27 30931.288 1350 7/4/2017 17:52 30 34368.098 1990 7/4/2017 18:03 22 25203.272
80 7/4/2017 17:31 25 28640.082 1st peak 720 7/4/2017 17:42 27 30931.288 1360 7/4/2017 17:52 30 34368.098 2000 7/4/2017 18:03 22 25203.272
90 7/4/2017 17:31 24 27494.479 730 7/4/2017 17:42 27 30931.288 1370 7/4/2017 17:53 29 33222.495 2010 7/4/2017 18:03 22 25203.272
100 7/4/2017 17:31 24 27494.479 740 7/4/2017 17:42 29 33222.495 1380 7/4/2017 17:53 29 33222.495 2020 7/4/2017 18:03 22 25203.272
110 7/4/2017 17:32 25 28640.082 750 7/4/2017 17:42 29 33222.495 1390 7/4/2017 17:53 29 33222.495 2030 7/4/2017 18:04 22 25203.272
120 7/4/2017 17:32 25 28640.082 760 7/4/2017 17:42 30 34368.098 1400 7/4/2017 17:53 27 30931.288 2040 7/4/2017 18:04 22 25203.272
130 7/4/2017 17:32 25 28640.082 770 7/4/2017 17:43 29 33222.495 1410 7/4/2017 17:53 26 29785.685 2050 7/4/2017 18:04 22 25203.272
140 7/4/2017 17:32 25 28640.082 780 7/4/2017 17:43 28 32076.892 1420 7/4/2017 17:53 26 29785.685 2060 7/4/2017 18:04 21 24057.669
150 7/4/2017 17:32 24 27494.479 790 7/4/2017 17:43 29 33222.495 1430 7/4/2017 17:54 26 29785.685 2070 7/4/2017 18:04 21 24057.669
160 7/4/2017 17:32 24 27494.479 800 7/4/2017 17:43 29 33222.495 1440 7/4/2017 17:54 27 30931.288 2080 7/4/2017 18:04 20 22912.065
170 7/4/2017 17:33 25 28640.082 810 7/4/2017 17:43 28 32076.892 1450 7/4/2017 17:54 27 30931.288 2090 7/4/2017 18:05 20 22912.065
180 7/4/2017 17:33 25 28640.082 820 7/4/2017 17:43 26 29785.685 1460 7/4/2017 17:54 28 32076.892 2100 7/4/2017 18:05 20 22912.065
190 7/4/2017 17:33 25 28640.082 830 7/4/2017 17:44 28 32076.892 1470 7/4/2017 17:54 28 32076.892 2110 7/4/2017 18:05 20 22912.065
200 7/4/2017 17:33 25 28640.082 840 7/4/2017 17:44 29 33222.495 1480 7/4/2017 17:54 27 30931.288 2120 7/4/2017 18:05 21 24057.669
210 7/4/2017 17:33 25 28640.082 850 7/4/2017 17:44 30 34368.098 1490 7/4/2017 17:55 26 29785.685 2130 7/4/2017 18:05 22 25203.272
220 7/4/2017 17:33 25 28640.082 860 7/4/2017 17:44 30 34368.098 1500 7/4/2017 17:55 26 29785.685 2140 7/4/2017 18:05 22 25203.272
230 7/4/2017 17:34 25 28640.082 870 7/4/2017 17:44 30 34368.098 1510 7/4/2017 17:55 24 27494.479 2150 7/4/2017 18:06 23 26348.875 end peak
240 7/4/2017 17:34 24 27494.479 880 7/4/2017 17:44 29 33222.495 1520 7/4/2017 17:55 24 27494.479 2160 7/4/2017 18:06 20 22912.065
250 7/4/2017 17:34 24 27494.479 890 7/4/2017 17:45 29 33222.495 1530 7/4/2017 17:55 24 27494.479 2170 7/4/2017 18:06 18 20620.859
260 7/4/2017 17:34 25 28640.082 900 7/4/2017 17:45 29 33222.495 1540 7/4/2017 17:55 24 27494.479 2180 7/4/2017 18:06 15 17184.049 Final Time
270 7/4/2017 17:34 25 28640.082 910 7/4/2017 17:45 28 32076.892 1550 7/4/2017 17:56 24 27494.479 2190 7/4/2017 18:06 14 16038.446
280 7/4/2017 17:34 24 27494.479 920 7/4/2017 17:45 28 32076.892 1560 7/4/2017 17:56 22 25203.272 2200 7/4/2017 18:06 14 16038.446
290 7/4/2017 17:35 24 27494.479 930 7/4/2017 17:45 28 32076.892 1570 7/4/2017 17:56 22 25203.272 2210 7/4/2017 18:07 11 12601.636
300 7/4/2017 17:35 24 27494.479 940 7/4/2017 17:45 27 30931.288 1580 7/4/2017 17:56 22 25203.272 2220 7/4/2017 18:07 6 6873.620
310 7/4/2017 17:35 24 27494.479 950 7/4/2017 17:46 27 30931.288 1590 7/4/2017 17:56 22 25203.272 2230 7/4/2017 18:07 3 3436.810
320 7/4/2017 17:35 24 27494.479 960 7/4/2017 17:46 28 32076.892 1600 7/4/2017 17:56 23 26348.875 2240 7/4/2017 18:07 0 0.000
330 7/4/2017 17:35 25 28640.082 970 7/4/2017 17:46 28 32076.892 1610 7/4/2017 17:57 23 26348.875 2250 7/4/2017 18:07 0 0.000
340 7/4/2017 17:35 25 28640.082 980 7/4/2017 17:46 28 32076.892 1620 7/4/2017 17:57 23 26348.875 2260 7/4/2017 18:07 0 0.000
350 7/4/2017 17:36 25 28640.082 990 7/4/2017 17:46 27 30931.288 1630 7/4/2017 17:57 22 25203.272 2270 7/4/2017 18:08 0 0.000
360 7/4/2017 17:36 25 28640.082 1000 7/4/2017 17:46 26 29785.685 1640 7/4/2017 17:57 22 25203.272 2280 7/4/2017 18:08 0 0.000
370 7/4/2017 17:36 25 28640.082 1010 7/4/2017 17:47 25 28640.082 1650 7/4/2017 17:57 23 26348.875 2290 7/4/2017 18:08 0 0.000
380 7/4/2017 17:36 24 27494.479 1020 7/4/2017 17:47 25 28640.082 1660 7/4/2017 17:57 23 26348.875 2300 7/4/2017 18:08 0 0.000
390 7/4/2017 17:36 25 28640.082 1030 7/4/2017 17:47 25 28640.082 1670 7/4/2017 17:58 23 26348.875 2310 7/4/2017 18:08 0 0.000
400 7/4/2017 17:36 26 29785.685 1040 7/4/2017 17:47 26 29785.685 1680 7/4/2017 17:58 22 25203.272 2320 7/4/2017 18:08 0 0.000
410 7/4/2017 17:37 25 28640.082 1050 7/4/2017 17:47 25 28640.082 1690 7/4/2017 17:58 22 25203.272 2330 7/4/2017 18:09 0 0.000
420 7/4/2017 17:37 24 27494.479 1060 7/4/2017 17:47 25 28640.082 1700 7/4/2017 17:58 22 25203.272 2340 7/4/2017 18:09 0 0.000
430 7/4/2017 17:37 26 29785.685 1070 7/4/2017 17:48 25 28640.082 1710 7/4/2017 17:58 22 25203.272 2350 7/4/2017 18:09 0 0.000
440 7/4/2017 17:37 26 29785.685 1080 7/4/2017 17:48 25 28640.082 1720 7/4/2017 17:58 23 26348.875 2360 7/4/2017 18:09 0 0.000
450 7/4/2017 17:37 26 29785.685 1090 7/4/2017 17:48 25 28640.082 1730 7/4/2017 17:59 22 25203.272 2370 7/4/2017 18:09 0 0.000
460 7/4/2017 17:37 26 29785.685 1100 7/4/2017 17:48 26 29785.685 1740 7/4/2017 17:59 21 24057.669 2380 7/4/2017 18:09 0 0.000
470 7/4/2017 17:38 25 28640.082 1110 7/4/2017 17:48 25 28640.082 1750 7/4/2017 17:59 21 24057.669 2390 7/4/2017 18:10 0 0.000
480 7/4/2017 17:38 25 28640.082 1120 7/4/2017 17:48 26 29785.685 1760 7/4/2017 17:59 22 25203.272 2400 7/4/2017 18:10 0 0.000
490 7/4/2017 17:38 24 27494.479 1130 7/4/2017 17:49 26 29785.685 1770 7/4/2017 17:59 22 25203.272 2410 7/4/2017 18:10 0 0.000
500 7/4/2017 17:38 24 27494.479 1140 7/4/2017 17:49 25 28640.082 1780 7/4/2017 17:59 22 25203.272 2420 7/4/2017 18:10 0 0.000
510 7/4/2017 17:38 23 26348.875 1150 7/4/2017 17:49 25 28640.082 1790 7/4/2017 18:00 23 26348.875 2430 7/4/2017 18:10 0 0.000
520 7/4/2017 17:38 24 27494.479 1160 7/4/2017 17:49 25 28640.082 1800 7/4/2017 18:00 23 26348.875 2440 7/4/2017 18:10 0 0.000
530 7/4/2017 17:39 25 28640.082 1170 7/4/2017 17:49 24 27494.479 1810 7/4/2017 18:00 23 26348.875 2450 7/4/2017 18:11 0 0.000
540 7/4/2017 17:39 24 27494.479 1180 7/4/2017 17:49 24 27494.479 1820 7/4/2017 18:00 23 26348.875 2460 7/4/2017 18:11 0 0.000
550 7/4/2017 17:39 24 27494.479 1190 7/4/2017 17:50 24 27494.479 1830 7/4/2017 18:00 23 26348.875 2470 7/4/2017 18:11 0 0.000
560 7/4/2017 17:39 23 26348.875 1200 7/4/2017 17:50 24 27494.479 1840 7/4/2017 18:00 23 26348.875 2480 7/4/2017 18:11 0 0.000
570 7/4/2017 17:39 24 27494.479 1210 7/4/2017 17:50 25 28640.082 1850 7/4/2017 18:01 24 27494.479 2490 7/4/2017 18:11 0 0.000
580 7/4/2017 17:39 25 28640.082 1220 7/4/2017 17:50 26 29785.685 1860 7/4/2017 18:01 24 27494.479 2500 7/4/2017 18:11 0 0.000
590 7/4/2017 17:40 25 28640.082 1230 7/4/2017 17:50 25 28640.082 1870 7/4/2017 18:01 25 28640.082 2510 7/4/2017 18:12 0 0.000
600 7/4/2017 17:40 26 29785.685 1240 7/4/2017 17:50 27 30931.288 1880 7/4/2017 18:01 24 27494.479 2520 7/4/2017 18:12 0 0.000
610 7/4/2017 17:40 26 29785.685 1250 7/4/2017 17:51 28 32076.892 1890 7/4/2017 18:01 25 28640.082 2530 7/4/2017 18:12 0 0.000
620 7/4/2017 17:40 26 29785.685 1260 7/4/2017 17:51 29 33222.495 1900 7/4/2017 18:01 25 28640.082 2540 7/4/2017 18:12 0 0.000
630 7/4/2017 17:40 26 29785.685 1270 7/4/2017 17:51 29 33222.495 1910 7/4/2017 18:02 25 28640.082 2550 7/4/2017 18:12 0 0.000
640 7/4/2017 17:40 25 28640.082 1280 7/4/2017 17:51 29 33222.495 1920 7/4/2017 18:02 25 28640.082 2560 7/4/2017 18:12 0 0.000 Stop
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Table C 17: CO – Case 4 – Exp 3 readings 
 
 
 
 
Initial Weight of Incense Stick 2.784 g
Final Weight 0.142 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/4/2017 18:20 0 0.000 650 7/4/2017 18:31 35 40096.115 1290 7/4/2017 18:42 39 44678.528 1930 7/4/2017 18:52 28 32076.892
20 7/4/2017 18:21 0 0.000 Cavg 34,513.394 µg/m3 660 7/4/2017 18:31 35 40096.115 1300 7/4/2017 18:42 39 44678.528 1940 7/4/2017 18:53 29 33222.495
30 7/4/2017 18:21 0 0.000 670 7/4/2017 18:31 33 37804.908 1310 7/4/2017 18:42 40 45824.131 1950 7/4/2017 18:53 28 32076.892
40 7/4/2017 18:21 1 1145.603 680 7/4/2017 18:32 33 37804.908 1320 7/4/2017 18:42 40 45824.131 1960 7/4/2017 18:53 28 32076.892
50 7/4/2017 18:21 8 9164.826 690 7/4/2017 18:32 33 37804.908 1330 7/4/2017 18:42 40 45824.131 1970 7/4/2017 18:53 29 33222.495
60 7/4/2017 18:21 15 17184.049 700 7/4/2017 18:32 31 35513.701 1340 7/4/2017 18:43 40 45824.131 1980 7/4/2017 18:53 29 33222.495
70 7/4/2017 18:21 17 19475.256 710 7/4/2017 18:32 29 33222.495 1350 7/4/2017 18:43 40 45824.131 1990 7/4/2017 18:53 29 33222.495
80 7/4/2017 18:22 19 21766.462 720 7/4/2017 18:32 29 33222.495 1360 7/4/2017 18:43 39 44678.528 2000 7/4/2017 18:54 30 34368.098
90 7/4/2017 18:22 21 24057.669 730 7/4/2017 18:32 30 34368.098 1370 7/4/2017 18:43 38 43532.924 2010 7/4/2017 18:54 30 34368.098
100 7/4/2017 18:22 21 24057.669 740 7/4/2017 18:33 32 36659.305 1380 7/4/2017 18:43 37 42387.321 2020 7/4/2017 18:54 29 33222.495
110 7/4/2017 18:22 23 26348.875 750 7/4/2017 18:33 33 37804.908 1390 7/4/2017 18:43 36 41241.718 2030 7/4/2017 18:54 28 32076.892
120 7/4/2017 18:22 24 27494.479 1st peak 760 7/4/2017 18:33 35 40096.115 1400 7/4/2017 18:44 35 40096.115 2040 7/4/2017 18:54 27 30931.288
130 7/4/2017 18:22 24 27494.479 770 7/4/2017 18:33 36 41241.718 1410 7/4/2017 18:44 32 36659.305 2050 7/4/2017 18:54 27 30931.288
140 7/4/2017 18:23 23 26348.875 780 7/4/2017 18:33 36 41241.718 1420 7/4/2017 18:44 31 35513.701 2060 7/4/2017 18:55 27 30931.288
150 7/4/2017 18:23 23 26348.875 790 7/4/2017 18:33 35 40096.115 1430 7/4/2017 18:44 30 34368.098 2070 7/4/2017 18:55 28 32076.892
160 7/4/2017 18:23 22 25203.272 800 7/4/2017 18:34 35 40096.115 1440 7/4/2017 18:44 29 33222.495 2080 7/4/2017 18:55 29 33222.495
170 7/4/2017 18:23 22 25203.272 810 7/4/2017 18:34 33 37804.908 1450 7/4/2017 18:44 30 34368.098 2090 7/4/2017 18:55 29 33222.495
180 7/4/2017 18:23 24 27494.479 820 7/4/2017 18:34 34 38950.511 1460 7/4/2017 18:45 31 35513.701 2100 7/4/2017 18:55 29 33222.495
190 7/4/2017 18:23 25 28640.082 830 7/4/2017 18:34 34 38950.511 1470 7/4/2017 18:45 30 34368.098 2110 7/4/2017 18:55 28 32076.892
200 7/4/2017 18:24 24 27494.479 840 7/4/2017 18:34 35 40096.115 1480 7/4/2017 18:45 29 33222.495 2120 7/4/2017 18:56 27 30931.288
210 7/4/2017 18:24 23 26348.875 850 7/4/2017 18:34 36 41241.718 1490 7/4/2017 18:45 28 32076.892 2130 7/4/2017 18:56 26 29785.685
220 7/4/2017 18:24 23 26348.875 860 7/4/2017 18:35 35 40096.115 1500 7/4/2017 18:45 28 32076.892 2140 7/4/2017 18:56 27 30931.288
230 7/4/2017 18:24 23 26348.875 870 7/4/2017 18:35 34 38950.511 1510 7/4/2017 18:45 27 30931.288 2150 7/4/2017 18:56 28 32076.892
240 7/4/2017 18:24 23 26348.875 880 7/4/2017 18:35 33 37804.908 1520 7/4/2017 18:46 27 30931.288 2160 7/4/2017 18:56 29 33222.495 end peak
250 7/4/2017 18:24 22 25203.272 890 7/4/2017 18:35 32 36659.305 1530 7/4/2017 18:46 26 29785.685 2170 7/4/2017 18:56 28 32076.892
260 7/4/2017 18:25 22 25203.272 900 7/4/2017 18:35 35 40096.115 1540 7/4/2017 18:46 25 28640.082 2180 7/4/2017 18:57 25 28640.082 Final Time
270 7/4/2017 18:25 24 27494.479 910 7/4/2017 18:35 35 40096.115 1550 7/4/2017 18:46 24 27494.479 2190 7/4/2017 18:57 20 22912.065
280 7/4/2017 18:25 24 27494.479 920 7/4/2017 18:36 34 38950.511 1560 7/4/2017 18:46 24 27494.479 2200 7/4/2017 18:57 13 14892.843
290 7/4/2017 18:25 26 29785.685 930 7/4/2017 18:36 34 38950.511 1570 7/4/2017 18:46 23 26348.875 2210 7/4/2017 18:57 8 9164.826
300 7/4/2017 18:25 27 30931.288 940 7/4/2017 18:36 35 40096.115 1580 7/4/2017 18:47 23 26348.875 2220 7/4/2017 18:57 6 6873.620
310 7/4/2017 18:25 27 30931.288 950 7/4/2017 18:36 35 40096.115 1590 7/4/2017 18:47 23 26348.875 2230 7/4/2017 18:57 6 6873.620
320 7/4/2017 18:26 26 29785.685 960 7/4/2017 18:36 34 38950.511 1600 7/4/2017 18:47 22 25203.272 2240 7/4/2017 18:58 4 4582.413
330 7/4/2017 18:26 27 30931.288 970 7/4/2017 18:36 34 38950.511 1610 7/4/2017 18:47 22 25203.272 2250 7/4/2017 18:58 3 3436.810
340 7/4/2017 18:26 29 33222.495 980 7/4/2017 18:37 33 37804.908 1620 7/4/2017 18:47 22 25203.272 2260 7/4/2017 18:58 0 0.000
350 7/4/2017 18:26 29 33222.495 990 7/4/2017 18:37 32 36659.305 1630 7/4/2017 18:47 23 26348.875 2270 7/4/2017 18:58 0 0.000
360 7/4/2017 18:26 29 33222.495 1000 7/4/2017 18:37 32 36659.305 1640 7/4/2017 18:48 23 26348.875 2280 7/4/2017 18:58 0 0.000
370 7/4/2017 18:26 29 33222.495 1010 7/4/2017 18:37 32 36659.305 1650 7/4/2017 18:48 23 26348.875 2290 7/4/2017 18:58 0 0.000
380 7/4/2017 18:27 31 35513.701 1020 7/4/2017 18:37 32 36659.305 1660 7/4/2017 18:48 22 25203.272 2300 7/4/2017 18:59 0 0.000
390 7/4/2017 18:27 32 36659.305 1030 7/4/2017 18:37 34 38950.511 1670 7/4/2017 18:48 22 25203.272 2310 7/4/2017 18:59 0 0.000
400 7/4/2017 18:27 32 36659.305 1040 7/4/2017 18:38 33 37804.908 1680 7/4/2017 18:48 23 26348.875 2320 7/4/2017 18:59 0 0.000
410 7/4/2017 18:27 31 35513.701 1050 7/4/2017 18:38 33 37804.908 1690 7/4/2017 18:48 22 25203.272 2330 7/4/2017 18:59 0 0.000
420 7/4/2017 18:27 31 35513.701 1060 7/4/2017 18:38 33 37804.908 1700 7/4/2017 18:49 23 26348.875 2340 7/4/2017 18:59 0 0.000
430 7/4/2017 18:27 31 35513.701 1070 7/4/2017 18:38 33 37804.908 1710 7/4/2017 18:49 23 26348.875 2350 7/4/2017 18:59 0 0.000
440 7/4/2017 18:28 31 35513.701 1080 7/4/2017 18:38 33 37804.908 1720 7/4/2017 18:49 23 26348.875 2360 7/4/2017 19:00 0 0.000
450 7/4/2017 18:28 30 34368.098 1090 7/4/2017 18:38 33 37804.908 1730 7/4/2017 18:49 24 27494.479 2370 7/4/2017 19:00 0 0.000
460 7/4/2017 18:28 31 35513.701 1100 7/4/2017 18:39 32 36659.305 1740 7/4/2017 18:49 24 27494.479 2380 7/4/2017 19:00 0 0.000
470 7/4/2017 18:28 31 35513.701 1110 7/4/2017 18:39 33 37804.908 1750 7/4/2017 18:49 24 27494.479 2390 7/4/2017 19:00 0 0.000
480 7/4/2017 18:28 32 36659.305 1120 7/4/2017 18:39 34 38950.511 1760 7/4/2017 18:50 24 27494.479 2400 7/4/2017 19:00 0 0.000
490 7/4/2017 18:28 32 36659.305 1130 7/4/2017 18:39 33 37804.908 1770 7/4/2017 18:50 24 27494.479 2410 7/4/2017 19:00 0 0.000
500 7/4/2017 18:29 32 36659.305 1140 7/4/2017 18:39 33 37804.908 1780 7/4/2017 18:50 24 27494.479 2420 7/4/2017 19:01 0 0.000
510 7/4/2017 18:29 33 37804.908 1150 7/4/2017 18:39 34 38950.511 1790 7/4/2017 18:50 25 28640.082 2430 7/4/2017 19:01 0 0.000
520 7/4/2017 18:29 33 37804.908 1160 7/4/2017 18:40 35 40096.115 1800 7/4/2017 18:50 25 28640.082 2440 7/4/2017 19:01 0 0.000
530 7/4/2017 18:29 31 35513.701 1170 7/4/2017 18:40 36 41241.718 1810 7/4/2017 18:50 25 28640.082 2450 7/4/2017 19:01 0 0.000
540 7/4/2017 18:29 31 35513.701 1180 7/4/2017 18:40 36 41241.718 1820 7/4/2017 18:51 25 28640.082 2460 7/4/2017 19:01 0 0.000
550 7/4/2017 18:29 32 36659.305 1190 7/4/2017 18:40 36 41241.718 1830 7/4/2017 18:51 25 28640.082 2470 7/4/2017 19:01 0 0.000
560 7/4/2017 18:30 31 35513.701 1200 7/4/2017 18:40 37 42387.321 1840 7/4/2017 18:51 25 28640.082 2480 7/4/2017 19:02 0 0.000
570 7/4/2017 18:30 30 34368.098 1210 7/4/2017 18:40 38 43532.924 1850 7/4/2017 18:51 27 30931.288 2490 7/4/2017 19:02 0 0.000
580 7/4/2017 18:30 34 38950.511 1220 7/4/2017 18:41 37 42387.321 1860 7/4/2017 18:51 27 30931.288 2500 7/4/2017 19:02 0 0.000
590 7/4/2017 18:30 35 40096.115 1230 7/4/2017 18:41 37 42387.321 1870 7/4/2017 18:51 27 30931.288 2510 7/4/2017 19:02 0 0.000
600 7/4/2017 18:30 34 38950.511 1240 7/4/2017 18:41 38 43532.924 1880 7/4/2017 18:52 28 32076.892 2520 7/4/2017 19:02 0 0.000
610 7/4/2017 18:30 36 41241.718 1250 7/4/2017 18:41 38 43532.924 1890 7/4/2017 18:52 28 32076.892 2530 7/4/2017 19:02 0 0.000 Stop
620 7/4/2017 18:31 37 42387.321 1260 7/4/2017 18:41 38 43532.924 1900 7/4/2017 18:52 29 33222.495
630 7/4/2017 18:31 36 41241.718 1270 7/4/2017 18:41 38 43532.924 1910 7/4/2017 18:52 28 32076.892
640 7/4/2017 18:31 36 41241.718 1280 7/4/2017 18:42 38 43532.924 1920 7/4/2017 18:52 28 32076.892
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Table C 18: CO – Case 4 – Exp 4 readings 
 
 
 
Initial Weight of Incense Stick 2.552 g
Final Weight 0.127 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/4/2017 19:06 0 0.000 650 7/4/2017 19:17 30 34368.098 1290 7/4/2017 19:28 27 30931.288 1930 7/4/2017 19:38 35 40096.115
20 7/4/2017 19:06 0 0.000 Cavg 36,080.344 µg/m3 660 7/4/2017 19:17 31 35513.701 1300 7/4/2017 19:28 27 30931.288 1940 7/4/2017 19:38 32 36659.305
30 7/4/2017 19:07 0 0.000 670 7/4/2017 19:17 31 35513.701 1310 7/4/2017 19:28 27 30931.288 1950 7/4/2017 19:39 24 27494.479 Final Time
40 7/4/2017 19:07 8 9164.826 680 7/4/2017 19:17 31 35513.701 1320 7/4/2017 19:28 26 29785.685 1960 7/4/2017 19:39 15 17184.049
50 7/4/2017 19:07 24 27494.479 690 7/4/2017 19:18 32 36659.305 1330 7/4/2017 19:28 27 30931.288 1970 7/4/2017 19:39 11 12601.636
60 7/4/2017 19:07 38 43532.924 700 7/4/2017 19:18 31 35513.701 1340 7/4/2017 19:28 28 32076.892 1980 7/4/2017 19:39 8 9164.826
70 7/4/2017 19:07 42 48115.337 1st peak 710 7/4/2017 19:18 32 36659.305 1350 7/4/2017 19:29 28 32076.892 1990 7/4/2017 19:39 7 8019.223
80 7/4/2017 19:07 41 46969.734 720 7/4/2017 19:18 33 37804.908 1360 7/4/2017 19:29 27 30931.288 2000 7/4/2017 19:39 7 8019.223
90 7/4/2017 19:08 39 44678.528 730 7/4/2017 19:18 33 37804.908 1370 7/4/2017 19:29 27 30931.288 2010 7/4/2017 19:40 7 8019.223
100 7/4/2017 19:08 40 45824.131 740 7/4/2017 19:18 32 36659.305 1380 7/4/2017 19:29 27 30931.288 2020 7/4/2017 19:40 5 5728.016
110 7/4/2017 19:08 38 43532.924 750 7/4/2017 19:19 33 37804.908 1390 7/4/2017 19:29 27 30931.288 2030 7/4/2017 19:40 4 4582.413
120 7/4/2017 19:08 35 40096.115 760 7/4/2017 19:19 32 36659.305 1400 7/4/2017 19:29 27 30931.288 2040 7/4/2017 19:40 2 2291.207
130 7/4/2017 19:08 34 38950.511 770 7/4/2017 19:19 33 37804.908 1410 7/4/2017 19:30 28 32076.892 2050 7/4/2017 19:40 0 0.000
140 7/4/2017 19:08 32 36659.305 780 7/4/2017 19:19 33 37804.908 1420 7/4/2017 19:30 28 32076.892 2060 7/4/2017 19:40 0 0.000
150 7/4/2017 19:09 33 37804.908 790 7/4/2017 19:19 34 38950.511 1430 7/4/2017 19:30 28 32076.892 2070 7/4/2017 19:41 0 0.000
160 7/4/2017 19:09 33 37804.908 800 7/4/2017 19:19 33 37804.908 1440 7/4/2017 19:30 28 32076.892 2080 7/4/2017 19:41 0 0.000
170 7/4/2017 19:09 33 37804.908 810 7/4/2017 19:20 32 36659.305 1450 7/4/2017 19:30 28 32076.892 2090 7/4/2017 19:41 0 0.000
180 7/4/2017 19:09 33 37804.908 820 7/4/2017 19:20 32 36659.305 1460 7/4/2017 19:30 29 33222.495 2100 7/4/2017 19:41 0 0.000
190 7/4/2017 19:09 35 40096.115 830 7/4/2017 19:20 32 36659.305 1470 7/4/2017 19:31 29 33222.495 2110 7/4/2017 19:41 0 0.000
200 7/4/2017 19:09 35 40096.115 840 7/4/2017 19:20 31 35513.701 1480 7/4/2017 19:31 29 33222.495 2120 7/4/2017 19:41 0 0.000
210 7/4/2017 19:10 35 40096.115 850 7/4/2017 19:20 31 35513.701 1490 7/4/2017 19:31 29 33222.495 2130 7/4/2017 19:42 0 0.000
220 7/4/2017 19:10 35 40096.115 860 7/4/2017 19:20 33 37804.908 1500 7/4/2017 19:31 29 33222.495 2140 7/4/2017 19:42 0 0.000
230 7/4/2017 19:10 35 40096.115 870 7/4/2017 19:21 33 37804.908 1510 7/4/2017 19:31 29 33222.495 2150 7/4/2017 19:42 0 0.000
240 7/4/2017 19:10 35 40096.115 880 7/4/2017 19:21 33 37804.908 1520 7/4/2017 19:31 28 32076.892 2160 7/4/2017 19:42 0 0.000
250 7/4/2017 19:10 38 43532.924 890 7/4/2017 19:21 34 38950.511 1530 7/4/2017 19:32 28 32076.892 2170 7/4/2017 19:42 0 0.000
260 7/4/2017 19:10 37 42387.321 900 7/4/2017 19:21 35 40096.115 1540 7/4/2017 19:32 29 33222.495 2180 7/4/2017 19:42 0 0.000
270 7/4/2017 19:11 37 42387.321 910 7/4/2017 19:21 35 40096.115 1550 7/4/2017 19:32 29 33222.495 2190 7/4/2017 19:43 0 0.000
280 7/4/2017 19:11 37 42387.321 920 7/4/2017 19:21 36 41241.718 1560 7/4/2017 19:32 29 33222.495 2200 7/4/2017 19:43 0 0.000
290 7/4/2017 19:11 37 42387.321 930 7/4/2017 19:22 37 42387.321 1570 7/4/2017 19:32 28 32076.892 2210 7/4/2017 19:43 0 0.000
300 7/4/2017 19:11 37 42387.321 940 7/4/2017 19:22 37 42387.321 1580 7/4/2017 19:32 27 30931.288 2220 7/4/2017 19:43 0 0.000
310 7/4/2017 19:11 37 42387.321 950 7/4/2017 19:22 37 42387.321 1590 7/4/2017 19:33 27 30931.288 2230 7/4/2017 19:43 0 0.000
320 7/4/2017 19:11 37 42387.321 960 7/4/2017 19:22 35 40096.115 1600 7/4/2017 19:33 26 29785.685 2240 7/4/2017 19:43 0 0.000
330 7/4/2017 19:12 38 43532.924 970 7/4/2017 19:22 35 40096.115 1610 7/4/2017 19:33 26 29785.685 2250 7/4/2017 19:44 0 0.000
340 7/4/2017 19:12 37 42387.321 980 7/4/2017 19:22 36 41241.718 1620 7/4/2017 19:33 25 28640.082 2260 7/4/2017 19:44 0 0.000
350 7/4/2017 19:12 36 41241.718 990 7/4/2017 19:23 37 42387.321 1630 7/4/2017 19:33 25 28640.082 2270 7/4/2017 19:44 0 0.000
360 7/4/2017 19:12 35 40096.115 1000 7/4/2017 19:23 35 40096.115 1640 7/4/2017 19:33 25 28640.082 2280 7/4/2017 19:44 0 0.000
370 7/4/2017 19:12 35 40096.115 1010 7/4/2017 19:23 36 41241.718 1650 7/4/2017 19:34 25 28640.082 2290 7/4/2017 19:44 0 0.000
380 7/4/2017 19:12 34 38950.511 1020 7/4/2017 19:23 37 42387.321 1660 7/4/2017 19:34 25 28640.082 2300 7/4/2017 19:44 0 0.000
390 7/4/2017 19:13 34 38950.511 1030 7/4/2017 19:23 36 41241.718 1670 7/4/2017 19:34 26 29785.685 2310 7/4/2017 19:45 0 0.000
400 7/4/2017 19:13 33 37804.908 1040 7/4/2017 19:23 35 40096.115 1680 7/4/2017 19:34 25 28640.082 2320 7/4/2017 19:45 0 0.000
410 7/4/2017 19:13 33 37804.908 1050 7/4/2017 19:24 35 40096.115 1690 7/4/2017 19:34 24 27494.479 2330 7/4/2017 19:45 0 0.000
420 7/4/2017 19:13 33 37804.908 1060 7/4/2017 19:24 36 41241.718 1700 7/4/2017 19:34 25 28640.082 2340 7/4/2017 19:45 0 0.000
430 7/4/2017 19:13 34 38950.511 1070 7/4/2017 19:24 36 41241.718 1710 7/4/2017 19:35 24 27494.479 2350 7/4/2017 19:45 0 0.000
440 7/4/2017 19:13 32 36659.305 1080 7/4/2017 19:24 37 42387.321 1720 7/4/2017 19:35 24 27494.479 2360 7/4/2017 19:45 0 0.000 Stop
450 7/4/2017 19:14 32 36659.305 1090 7/4/2017 19:24 36 41241.718 1730 7/4/2017 19:35 24 27494.479
460 7/4/2017 19:14 34 38950.511 1100 7/4/2017 19:24 37 42387.321 1740 7/4/2017 19:35 24 27494.479
470 7/4/2017 19:14 33 37804.908 1110 7/4/2017 19:25 36 41241.718 1750 7/4/2017 19:35 25 28640.082
480 7/4/2017 19:14 33 37804.908 1120 7/4/2017 19:25 35 40096.115 1760 7/4/2017 19:35 25 28640.082
490 7/4/2017 19:14 33 37804.908 1130 7/4/2017 19:25 33 37804.908 1770 7/4/2017 19:36 25 28640.082
500 7/4/2017 19:14 32 36659.305 1140 7/4/2017 19:25 33 37804.908 1780 7/4/2017 19:36 26 29785.685
510 7/4/2017 19:15 32 36659.305 1150 7/4/2017 19:25 33 37804.908 1790 7/4/2017 19:36 26 29785.685
520 7/4/2017 19:15 32 36659.305 1160 7/4/2017 19:25 33 37804.908 1800 7/4/2017 19:36 26 29785.685
530 7/4/2017 19:15 31 35513.701 1170 7/4/2017 19:26 33 37804.908 1810 7/4/2017 19:36 26 29785.685
540 7/4/2017 19:15 31 35513.701 1180 7/4/2017 19:26 32 36659.305 1820 7/4/2017 19:36 27 30931.288
550 7/4/2017 19:15 32 36659.305 1190 7/4/2017 19:26 30 34368.098 1830 7/4/2017 19:37 27 30931.288
560 7/4/2017 19:15 31 35513.701 1200 7/4/2017 19:26 29 33222.495 1840 7/4/2017 19:37 28 32076.892
570 7/4/2017 19:16 31 35513.701 1210 7/4/2017 19:26 30 34368.098 1850 7/4/2017 19:37 29 33222.495
580 7/4/2017 19:16 30 34368.098 1220 7/4/2017 19:26 29 33222.495 1860 7/4/2017 19:37 28 32076.892
590 7/4/2017 19:16 31 35513.701 1230 7/4/2017 19:27 29 33222.495 1870 7/4/2017 19:37 28 32076.892
600 7/4/2017 19:16 32 36659.305 1240 7/4/2017 19:27 29 33222.495 1880 7/4/2017 19:37 29 33222.495
610 7/4/2017 19:16 32 36659.305 1250 7/4/2017 19:27 28 32076.892 1890 7/4/2017 19:38 31 35513.701
620 7/4/2017 19:16 32 36659.305 1260 7/4/2017 19:27 28 32076.892 1900 7/4/2017 19:38 35 40096.115
630 7/4/2017 19:17 31 35513.701 1270 7/4/2017 19:27 28 32076.892 1910 7/4/2017 19:38 37 42387.321
640 7/4/2017 19:17 31 35513.701 1280 7/4/2017 19:27 27 30931.288 1920 7/4/2017 19:38 37 42387.321 end peak
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Table C 19: CO – Case 4 – Exp 5 readings 
 
Initial Weight of Incense Stick 3.15 g
Final Weight 0.158 g
Volume 0.1129 m3
Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass Time, sec Time CO, ppm CO, mass
10 7/4/2017 19:56 0 0.000 650 7/4/2017 20:06 41 46969.734 1290 7/4/2017 20:17 37 42387.321 1930 7/4/2017 20:28 38 43532.924
20 7/4/2017 19:56 0 0.000 Cavg 41,660.415 µg/m3 660 7/4/2017 20:06 39 44678.528 1300 7/4/2017 20:17 36 41241.718 1940 7/4/2017 20:28 39 44678.528
30 7/4/2017 19:56 0 0.000 670 7/4/2017 20:07 39 44678.528 1310 7/4/2017 20:17 36 41241.718 1950 7/4/2017 20:28 39 44678.528
40 7/4/2017 19:56 3 3436.810 680 7/4/2017 20:07 40 45824.131 1320 7/4/2017 20:17 36 41241.718 1960 7/4/2017 20:28 41 46969.734
50 7/4/2017 19:56 18 20620.859 690 7/4/2017 20:07 40 45824.131 1330 7/4/2017 20:18 35 40096.115 1970 7/4/2017 20:28 43 49260.941
60 7/4/2017 19:56 41 46969.734 700 7/4/2017 20:07 38 43532.924 1340 7/4/2017 20:18 35 40096.115 1980 7/4/2017 20:28 42 48115.337
70 7/4/2017 19:57 51 58425.767 710 7/4/2017 20:07 38 43532.924 1350 7/4/2017 20:18 36 41241.718 1990 7/4/2017 20:29 41 46969.734
80 7/4/2017 19:57 53 60716.973 720 7/4/2017 20:07 38 43532.924 1360 7/4/2017 20:18 36 41241.718 2000 7/4/2017 20:29 42 48115.337
90 7/4/2017 19:57 53 60716.973 1st peak 730 7/4/2017 20:08 38 43532.924 1370 7/4/2017 20:18 34 38950.511 2010 7/4/2017 20:29 44 50406.544
100 7/4/2017 19:57 51 58425.767 740 7/4/2017 20:08 38 43532.924 1380 7/4/2017 20:18 33 37804.908 2020 7/4/2017 20:29 46 52697.751
110 7/4/2017 19:57 51 58425.767 750 7/4/2017 20:08 38 43532.924 1390 7/4/2017 20:19 33 37804.908 2030 7/4/2017 20:29 50 57280.164
120 7/4/2017 19:57 49 56134.560 760 7/4/2017 20:08 38 43532.924 1400 7/4/2017 20:19 32 36659.305 2040 7/4/2017 20:29 54 61862.577
130 7/4/2017 19:58 46 52697.751 770 7/4/2017 20:08 40 45824.131 1410 7/4/2017 20:19 32 36659.305 2050 7/4/2017 20:30 54 61862.577 end peak
140 7/4/2017 19:58 43 49260.941 780 7/4/2017 20:08 38 43532.924 1420 7/4/2017 20:19 30 34368.098 2060 7/4/2017 20:30 49 56134.560
150 7/4/2017 19:58 41 46969.734 790 7/4/2017 20:09 37 42387.321 1430 7/4/2017 20:19 30 34368.098 2070 7/4/2017 20:30 40 45824.131
160 7/4/2017 19:58 39 44678.528 800 7/4/2017 20:09 40 45824.131 1440 7/4/2017 20:19 29 33222.495 2080 7/4/2017 20:30 35 40096.115
170 7/4/2017 19:58 38 43532.924 810 7/4/2017 20:09 40 45824.131 1450 7/4/2017 20:20 29 33222.495 2090 7/4/2017 20:30 32 36659.305
180 7/4/2017 19:58 37 42387.321 820 7/4/2017 20:09 40 45824.131 1460 7/4/2017 20:20 29 33222.495 2100 7/4/2017 20:30 31 35513.701
190 7/4/2017 19:59 37 42387.321 830 7/4/2017 20:09 39 44678.528 1470 7/4/2017 20:20 27 30931.288 2110 7/4/2017 20:31 32 36659.305
200 7/4/2017 19:59 38 43532.924 840 7/4/2017 20:09 38 43532.924 1480 7/4/2017 20:20 27 30931.288 2120 7/4/2017 20:31 31 35513.701
210 7/4/2017 19:59 39 44678.528 850 7/4/2017 20:10 38 43532.924 1490 7/4/2017 20:20 27 30931.288 2130 7/4/2017 20:31 27 30931.288
220 7/4/2017 19:59 40 45824.131 860 7/4/2017 20:10 38 43532.924 1500 7/4/2017 20:20 26 29785.685 2140 7/4/2017 20:31 23 26348.875 Final Time
230 7/4/2017 19:59 40 45824.131 870 7/4/2017 20:10 38 43532.924 1510 7/4/2017 20:21 26 29785.685 2150 7/4/2017 20:31 19 21766.462
240 7/4/2017 19:59 39 44678.528 880 7/4/2017 20:10 38 43532.924 1520 7/4/2017 20:21 24 27494.479 2160 7/4/2017 20:31 17 19475.256
250 7/4/2017 20:00 39 44678.528 890 7/4/2017 20:10 39 44678.528 1530 7/4/2017 20:21 24 27494.479 2170 7/4/2017 20:32 14 16038.446
260 7/4/2017 20:00 40 45824.131 900 7/4/2017 20:10 38 43532.924 1540 7/4/2017 20:21 23 26348.875 2180 7/4/2017 20:32 9 10310.429
270 7/4/2017 20:00 40 45824.131 910 7/4/2017 20:11 38 43532.924 1550 7/4/2017 20:21 23 26348.875 2190 7/4/2017 20:32 5 5728.016
280 7/4/2017 20:00 39 44678.528 920 7/4/2017 20:11 37 42387.321 1560 7/4/2017 20:21 24 27494.479 2200 7/4/2017 20:32 5 5728.016
290 7/4/2017 20:00 40 45824.131 930 7/4/2017 20:11 36 41241.718 1570 7/4/2017 20:22 23 26348.875 2210 7/4/2017 20:32 4 4582.413
300 7/4/2017 20:00 40 45824.131 940 7/4/2017 20:11 37 42387.321 1580 7/4/2017 20:22 23 26348.875 2220 7/4/2017 20:32 4 4582.413
310 7/4/2017 20:01 40 45824.131 950 7/4/2017 20:11 35 40096.115 1590 7/4/2017 20:22 23 26348.875 2230 7/4/2017 20:33 4 4582.413
320 7/4/2017 20:01 42 48115.337 960 7/4/2017 20:11 34 38950.511 1600 7/4/2017 20:22 23 26348.875 2240 7/4/2017 20:33 2 2291.207
330 7/4/2017 20:01 41 46969.734 970 7/4/2017 20:12 35 40096.115 1610 7/4/2017 20:22 23 26348.875 2250 7/4/2017 20:33 0 0.000
340 7/4/2017 20:01 40 45824.131 980 7/4/2017 20:12 36 41241.718 1620 7/4/2017 20:22 22 25203.272 2260 7/4/2017 20:33 0 0.000
350 7/4/2017 20:01 40 45824.131 990 7/4/2017 20:12 37 42387.321 1630 7/4/2017 20:23 23 26348.875 2270 7/4/2017 20:33 0 0.000
360 7/4/2017 20:01 42 48115.337 1000 7/4/2017 20:12 36 41241.718 1640 7/4/2017 20:23 23 26348.875 2280 7/4/2017 20:33 0 0.000
370 7/4/2017 20:02 42 48115.337 1010 7/4/2017 20:12 36 41241.718 1650 7/4/2017 20:23 23 26348.875 2290 7/4/2017 20:34 0 0.000
380 7/4/2017 20:02 41 46969.734 1020 7/4/2017 20:12 36 41241.718 1660 7/4/2017 20:23 24 27494.479 2300 7/4/2017 20:34 0 0.000
390 7/4/2017 20:02 41 46969.734 1030 7/4/2017 20:13 36 41241.718 1670 7/4/2017 20:23 24 27494.479 2310 7/4/2017 20:34 0 0.000
400 7/4/2017 20:02 41 46969.734 1040 7/4/2017 20:13 36 41241.718 1680 7/4/2017 20:23 24 27494.479 2320 7/4/2017 20:34 0 0.000
410 7/4/2017 20:02 41 46969.734 1050 7/4/2017 20:13 37 42387.321 1690 7/4/2017 20:24 24 27494.479 2330 7/4/2017 20:34 0 0.000
420 7/4/2017 20:02 41 46969.734 1060 7/4/2017 20:13 39 44678.528 1700 7/4/2017 20:24 24 27494.479 2340 7/4/2017 20:34 0 0.000
430 7/4/2017 20:03 41 46969.734 1070 7/4/2017 20:13 39 44678.528 1710 7/4/2017 20:24 25 28640.082 2350 7/4/2017 20:35 0 0.000
440 7/4/2017 20:03 41 46969.734 1080 7/4/2017 20:13 37 42387.321 1720 7/4/2017 20:24 25 28640.082 2360 7/4/2017 20:35 0 0.000
450 7/4/2017 20:03 41 46969.734 1090 7/4/2017 20:14 38 43532.924 1730 7/4/2017 20:24 25 28640.082 2370 7/4/2017 20:35 0 0.000
460 7/4/2017 20:03 42 48115.337 1100 7/4/2017 20:14 40 45824.131 1740 7/4/2017 20:24 25 28640.082 2380 7/4/2017 20:35 0 0.000
470 7/4/2017 20:03 41 46969.734 1110 7/4/2017 20:14 41 46969.734 1750 7/4/2017 20:25 25 28640.082 2390 7/4/2017 20:35 0 0.000
480 7/4/2017 20:03 41 46969.734 1120 7/4/2017 20:14 41 46969.734 1760 7/4/2017 20:25 26 29785.685 2400 7/4/2017 20:35 0 0.000
490 7/4/2017 20:04 41 46969.734 1130 7/4/2017 20:14 42 48115.337 1770 7/4/2017 20:25 27 30931.288 2410 7/4/2017 20:36 0 0.000
500 7/4/2017 20:04 38 43532.924 1140 7/4/2017 20:14 43 49260.941 1780 7/4/2017 20:25 28 32076.892 2420 7/4/2017 20:36 0 0.000
510 7/4/2017 20:04 39 44678.528 1150 7/4/2017 20:15 43 49260.941 1790 7/4/2017 20:25 28 32076.892 2430 7/4/2017 20:36 0 0.000
520 7/4/2017 20:04 41 46969.734 1160 7/4/2017 20:15 43 49260.941 1800 7/4/2017 20:25 28 32076.892 2440 7/4/2017 20:36 0 0.000
530 7/4/2017 20:04 41 46969.734 1170 7/4/2017 20:15 43 49260.941 1810 7/4/2017 20:26 29 33222.495 2450 7/4/2017 20:36 0 0.000
540 7/4/2017 20:04 40 45824.131 1180 7/4/2017 20:15 42 48115.337 1820 7/4/2017 20:26 29 33222.495 2460 7/4/2017 20:36 0 0.000
550 7/4/2017 20:05 40 45824.131 1190 7/4/2017 20:15 40 45824.131 1830 7/4/2017 20:26 29 33222.495 2470 7/4/2017 20:37 0 0.000
560 7/4/2017 20:05 40 45824.131 1200 7/4/2017 20:15 40 45824.131 1840 7/4/2017 20:26 30 34368.098 2480 7/4/2017 20:37 0 0.000
570 7/4/2017 20:05 40 45824.131 1210 7/4/2017 20:16 40 45824.131 1850 7/4/2017 20:26 30 34368.098 2490 7/4/2017 20:37 0 0.000
580 7/4/2017 20:05 40 45824.131 1220 7/4/2017 20:16 42 48115.337 1860 7/4/2017 20:26 31 35513.701 2500 7/4/2017 20:37 0 0.000
590 7/4/2017 20:05 38 43532.924 1230 7/4/2017 20:16 41 46969.734 1870 7/4/2017 20:27 32 36659.305 2510 7/4/2017 20:37 0 0.000
600 7/4/2017 20:05 40 45824.131 1240 7/4/2017 20:16 41 46969.734 1880 7/4/2017 20:27 33 37804.908 2520 7/4/2017 20:37 0 0.000 Stop
610 7/4/2017 20:06 41 46969.734 1250 7/4/2017 20:16 40 45824.131 1890 7/4/2017 20:27 33 37804.908
620 7/4/2017 20:06 41 46969.734 1260 7/4/2017 20:16 39 44678.528 1900 7/4/2017 20:27 34 38950.511
630 7/4/2017 20:06 40 45824.131 1270 7/4/2017 20:17 37 42387.321 1910 7/4/2017 20:27 35 40096.115
640 7/4/2017 20:06 40 45824.131 1280 7/4/2017 20:17 37 42387.321 1920 7/4/2017 20:27 35 40096.115
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Table C 20: PM2.5/10 – Case 1 – Exp 1 readings 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 1.568 g
Final Weight 0.028 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/6/2017 11:46 715 198 7/6/2017 12:21 45975 27291
7/6/2017 11:47 557 68 7/6/2017 12:22 44829 29547
7/6/2017 11:48 5684 406 7/6/2017 12:23 45404 30581
7/6/2017 11:49 23066 1681 7/6/2017 12:24 45802 25874
7/6/2017 11:50 25428 1257 7/6/2017 12:25 45190 33675
7/6/2017 11:51 25995 1504 7/6/2017 12:26 42153 40869
7/6/2017 11:52 30043 1468 7/6/2017 12:27 45829 32589
7/6/2017 11:53 27431 1337 7/6/2017 12:28 32008 57709
7/6/2017 11:54 28130 2239 7/6/2017 12:29 26930 21266
7/6/2017 11:55 26431 1406 7/6/2017 12:30 560 82
7/6/2017 11:56 31259 1440 7/6/2017 12:31 491 79
7/6/2017 11:57 34397 1922 7/6/2017 12:32 712 99
7/6/2017 11:58 35737 1551 7/6/2017 12:33 698 152
7/6/2017 11:59 34671 2516 7/6/2017 12:34 533 101
7/6/2017 12:00 38572 3925 7/6/2017 12:35 558 150
7/6/2017 12:01 34930 3136
7/6/2017 12:02 38999 4403
7/6/2017 12:03 41684 5990
7/6/2017 12:04 38722 4847
7/6/2017 12:05 44751 5939
7/6/2017 12:06 38874 6124
7/6/2017 12:07 42197 8533
7/6/2017 12:08 40745 7966
7/6/2017 12:09 45680 13493
7/6/2017 12:10 49046 17850
7/6/2017 12:11 43006 38847
7/6/2017 12:12 50125 19511
7/6/2017 12:13 50826 20286
7/6/2017 12:14 51494 15127
7/6/2017 12:15 51425 14258
7/6/2017 12:16 50567 16585
7/6/2017 12:17 46270 14288
7/6/2017 12:18 45609 13976
7/6/2017 12:19 42443 14150
7/6/2017 12:20 44803 15177
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Table C 21: PM2.5/10 – Case 1 – Exp 2 readings 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 1.162 g
Final Weight 0.054 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/6/2017 12:36 481 120 7/6/2017 13:11 20182 4224
7/6/2017 12:37 420 94 7/6/2017 13:12 34981 10715
7/6/2017 12:38 16653 1334 7/6/2017 13:13 36159 11250
7/6/2017 12:39 39413 3691 7/6/2017 13:14 35047 6025
7/6/2017 12:40 53626 17199 7/6/2017 13:15 1468 64
7/6/2017 12:41 52876 8986 7/6/2017 13:16 410 46
7/6/2017 12:42 50676 6454 7/6/2017 13:17 350 38
7/6/2017 12:43 50833 5901 7/6/2017 13:18 317 30
7/6/2017 12:44 44989 3454 7/6/2017 13:19 319 40
7/6/2017 12:45 53316 7616
7/6/2017 12:46 52846 6563
7/6/2017 12:47 48893 4680
7/6/2017 12:48 47595 4656
7/6/2017 12:49 47264 4792
7/6/2017 12:50 47182 5502
7/6/2017 12:51 52067 8141
7/6/2017 12:52 46573 5932
7/6/2017 12:53 51651 9894
7/6/2017 12:54 45579 9516
7/6/2017 12:55 45774 8645
7/6/2017 12:56 41858 8634
7/6/2017 12:57 46059 9920
7/6/2017 12:58 48028 13369
7/6/2017 12:59 44589 9709
7/6/2017 13:00 47605 13447
7/6/2017 13:01 51388 14318
7/6/2017 13:02 47460 10336
7/6/2017 13:03 44664 11416
7/6/2017 13:04 47672 17489
7/6/2017 13:05 45806 22101
7/6/2017 13:06 46788 23172
7/6/2017 13:07 46078 15527
7/6/2017 13:08 46128 17477
7/6/2017 13:09 45594 15265
7/6/2017 13:10 38398 10151
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Table C 22: PM2.5/10 – Case 1 – Exp 3 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 1.479 g
Final Weight 0.025 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/6/2017 13:58 731 100 7/6/2017 14:33 43001 7750
7/6/2017 13:59 827 148 7/6/2017 14:34 43237 12874
7/6/2017 14:00 14546 779 7/6/2017 14:35 45783 22294
7/6/2017 14:01 31309 1622 7/6/2017 14:36 43451 31697
7/6/2017 14:02 33207 1611 7/6/2017 14:37 23136 5257
7/6/2017 14:03 30429 1368 7/6/2017 14:38 22303 12062
7/6/2017 14:04 35099 1435 7/6/2017 14:39 824 81
7/6/2017 14:05 31063 1352 7/6/2017 14:40 987 96
7/6/2017 14:06 43655 6588 7/6/2017 14:41 850 181
7/6/2017 14:07 46909 39739 7/6/2017 14:42 960 207
7/6/2017 14:08 54136 15884
7/6/2017 14:09 44931 3663
7/6/2017 14:10 50575 8911
7/6/2017 14:11 48162 5239
7/6/2017 14:12 52997 12947
7/6/2017 14:13 52607 7307
7/6/2017 14:14 47982 6203
7/6/2017 14:15 43948 6984
7/6/2017 14:16 44119 5900
7/6/2017 14:17 49613 11242
7/6/2017 14:18 44875 9698
7/6/2017 14:19 52101 18402
7/6/2017 14:20 51219 15841
7/6/2017 14:21 52618 25123
7/6/2017 14:22 50600 30568
7/6/2017 14:23 54029 16974
7/6/2017 14:24 51149 12227
7/6/2017 14:25 49257 19391
7/6/2017 14:26 48983 21690
7/6/2017 14:27 45916 32667
7/6/2017 14:28 44996 31120
7/6/2017 14:29 41000 41213
7/6/2017 14:30 43168 40230
7/6/2017 14:31 44042 39805
7/6/2017 14:32 51323 17181
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Table C 23: PM2.5/10 – Case 1 – Exp 4 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 1.495 g
Final Weight 0.094 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/6/2017 14:43 960 123 7/6/2017 15:18 40064 10385
7/6/2017 14:44 19408 1616 7/6/2017 15:19 39295 9466
7/6/2017 14:45 37599 2838 7/6/2017 15:20 41230 19270
7/6/2017 14:46 48890 7582 7/6/2017 15:21 7346 67
7/6/2017 14:47 50765 7127 7/6/2017 15:22 1050 28
7/6/2017 14:48 41612 2607 7/6/2017 15:23 1068 29
7/6/2017 14:49 48294 8408 7/6/2017 15:24 1087 89
7/6/2017 14:50 36997 1355 7/6/2017 15:25 926 40
7/6/2017 14:51 38423 1052
7/6/2017 14:52 41265 499
7/6/2017 14:53 37357 405
7/6/2017 14:54 39229 658
7/6/2017 14:55 36318 1280
7/6/2017 14:56 36899 1189
7/6/2017 14:57 40717 1477
7/6/2017 14:58 39449 3078
7/6/2017 14:59 37498 3948
7/6/2017 15:00 34364 3991
7/6/2017 15:01 35503 3866
7/6/2017 15:02 38082 4983
7/6/2017 15:03 43539 7544
7/6/2017 15:04 44787 8201
7/6/2017 15:05 48614 9134
7/6/2017 15:06 51936 8948
7/6/2017 15:07 47204 8142
7/6/2017 15:08 42085 5663
7/6/2017 15:09 38186 5350
7/6/2017 15:10 40576 7793
7/6/2017 15:11 40613 11555
7/6/2017 15:12 42369 13351
7/6/2017 15:13 44593 17830
7/6/2017 15:14 45338 15369
7/6/2017 15:15 37521 9497
7/6/2017 15:16 38911 10838
7/6/2017 15:17 40496 11331
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Table C 24: PM2.5/10 – Case 1 – Exp 5 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 1.712 g
Final Weight 0.068 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/6/2017 15:27 885 65 7/6/2017 16:02 40441 11266
7/6/2017 15:28 821 30 7/6/2017 16:03 40873 12410
7/6/2017 15:29 12841 355 7/6/2017 16:04 44973 16932
7/6/2017 15:30 22986 1160 7/6/2017 16:05 44421 18241
7/6/2017 15:31 31624 8888 7/6/2017 16:06 43400 16672
7/6/2017 15:32 41527 10151 7/6/2017 16:07 40718 9546
7/6/2017 15:33 33901 8106 7/6/2017 16:08 41552 8787
7/6/2017 15:34 33229 9470 7/6/2017 16:09 35163 6458
7/6/2017 15:35 32197 10926 7/6/2017 16:10 36724 6927
7/6/2017 15:36 32677 9523 7/6/2017 16:11 41800 11050
7/6/2017 15:37 36913 10554 7/6/2017 16:12 18584 1254
7/6/2017 15:38 30601 10755 7/6/2017 16:13 574 1483
7/6/2017 15:39 30956 10951 7/6/2017 16:14 515 1335
7/6/2017 15:40 31354 8860 7/6/2017 16:15 677 940
7/6/2017 15:41 33233 9149 7/6/2017 16:16 583 583
7/6/2017 15:42 34712 10896 7/6/2017 16:17 575 763
7/6/2017 15:43 41491 7878 7/6/2017 16:18 722 23
7/6/2017 15:44 42217 8918 7/6/2017 16:19 705 39
7/6/2017 15:45 32010 9111 7/6/2017 16:20 660 10
7/6/2017 15:46 36158 7969
7/6/2017 15:47 34445 8717
7/6/2017 15:48 35864 10408
7/6/2017 15:49 36519 7979
7/6/2017 15:50 34789 10827
7/6/2017 15:51 39062 10321
7/6/2017 15:52 42465 9709
7/6/2017 15:53 38464 9343
7/6/2017 15:54 44071 9109
7/6/2017 15:55 41082 9946
7/6/2017 15:56 34807 10059
7/6/2017 15:57 42691 9225
7/6/2017 15:58 38650 8477
7/6/2017 15:59 40977 11587
7/6/2017 16:00 43076 13051
7/6/2017 16:01 42978 12381
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Table C 25: PM2.5/10 – Case 2 – Exp 1 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 3.644 g
Final Weight 0.208 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/6/2017 21:49 267 99 7/6/2017 22:24 27716 7019
7/6/2017 21:50 263 98 7/6/2017 22:25 25281 10170
7/6/2017 21:51 18035 19071 7/6/2017 22:26 28104 6233
7/6/2017 21:52 18617 20278 7/6/2017 22:27 25641 9329
7/6/2017 21:53 23251 14783 7/6/2017 22:28 27878 7027
7/6/2017 21:54 21448 16515 7/6/2017 22:29 29083 5487
7/6/2017 21:55 24207 12712 7/6/2017 22:30 28083 6959
7/6/2017 21:56 38374 59953 7/6/2017 22:31 22773 13692
7/6/2017 21:57 46425 49529 7/6/2017 22:32 56926 25030
7/6/2017 21:58 54370 38181 7/6/2017 22:33 53829 19588
7/6/2017 21:59 54643 37841 7/6/2017 22:34 51897 16206
7/6/2017 22:00 43483 53778 7/6/2017 22:35 43202 4396
7/6/2017 22:01 45736 50603 7/6/2017 22:36 10231 386
7/6/2017 22:02 55894 36139 7/6/2017 22:37 356 28
7/6/2017 22:03 59489 28891 7/6/2017 22:38 320 31
7/6/2017 22:04 51627 42061 7/6/2017 22:39 309 37
7/6/2017 22:05 49222 45333 7/6/2017 22:40 286 45
7/6/2017 22:06 53180 39423
7/6/2017 22:07 47838 47055
7/6/2017 22:08 52275 39763
7/6/2017 22:09 50112 43515
7/6/2017 22:10 54650 36361
7/6/2017 22:11 45064 51471
7/6/2017 22:12 36906 61803
7/6/2017 22:13 31040 3557
7/6/2017 22:14 29437 5540
7/6/2017 22:15 30063 4561
7/6/2017 22:16 26590 9196
7/6/2017 22:17 27132 8607
7/6/2017 22:18 31619 2835
7/6/2017 22:19 27666 8342
7/6/2017 22:20 29005 6427
7/6/2017 22:21 28319 6803
7/6/2017 22:22 28181 6826
7/6/2017 22:23 27653 7440
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Table C 26: PM2.5/10 – Case 2 – Exp 2 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 2.815 g
Final Weight 0.128 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/6/2017 22:40 286 45 7/6/2017 23:15 18918 18386
7/6/2017 22:41 296 51 7/6/2017 23:16 19538 17442
7/6/2017 22:42 46690 23838 7/6/2017 23:17 17718 19691
7/6/2017 22:43 56079 34302 7/6/2017 23:18 17696 19832
7/6/2017 22:44 39870 57836 7/6/2017 23:19 22249 14047
7/6/2017 22:45 28919 6741 7/6/2017 23:20 32228 1247
7/6/2017 22:46 31961 2814 7/6/2017 23:21 44204 50642
7/6/2017 22:47 43718 52981 7/6/2017 23:22 44454 22842
7/6/2017 22:48 40089 58040 7/6/2017 23:23 2617 494
7/6/2017 22:49 35762 63511 7/6/2017 23:24 1004 369
7/6/2017 22:50 39823 58114 7/6/2017 23:25 739 155
7/6/2017 22:51 57340 32609 7/6/2017 23:26 518 74
7/6/2017 22:52 58683 30923 7/6/2017 23:27 484 42
7/6/2017 22:53 43437 52782 7/6/2017 23:28 459 42
7/6/2017 22:54 44622 50584 7/6/2017 23:29 567 88
7/6/2017 22:55 53289 37759
7/6/2017 22:56 56507 32580
7/6/2017 22:57 55345 34127
7/6/2017 22:58 58281 28494
7/6/2017 22:59 58258 28371
7/6/2017 23:00 55839 32168
7/6/2017 23:01 54108 36037
7/6/2017 23:02 46765 46733
7/6/2017 23:03 51398 39637
7/6/2017 23:04 47936 45127
7/6/2017 23:05 37895 59379
7/6/2017 23:06 32720 327
7/6/2017 23:07 29875 4258
7/6/2017 23:08 24596 11040
7/6/2017 23:09 19031 18000
7/6/2017 23:10 20689 16051
7/6/2017 23:11 22439 13933
7/6/2017 23:12 21743 15090
7/6/2017 23:13 19079 18179
7/6/2017 23:14 21925 14675
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Table C 27: PM2.5/10 – Case 2 – Exp 3 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 2.345 g
Final Weight 0.122 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/7/2017 12:25 366 23 7/7/2017 13:00 418 30
7/7/2017 12:26 896 128 7/7/2017 13:01 388 31
7/7/2017 12:27 41086 39593 7/7/2017 13:02 406 29
7/7/2017 12:28 28460 3944 7/7/2017 13:03 396 26
7/7/2017 12:29 36570 58168 7/7/2017 13:04 393 30
7/7/2017 12:30 32301 63271 7/7/2017 13:05 374 21
7/7/2017 12:31 25997 5694 7/7/2017 13:06 377 22
7/7/2017 12:32 24169 8097
7/7/2017 12:33 24007 7638
7/7/2017 12:34 27344 3140
7/7/2017 12:35 28221 2086
7/7/2017 12:36 26420 4608
7/7/2017 12:37 24371 7117
7/7/2017 12:38 19861 12718
7/7/2017 12:39 13935 19505
7/7/2017 12:40 18584 13944
7/7/2017 12:41 19010 13257
7/7/2017 12:42 19107 13034
7/7/2017 12:43 16991 15419
7/7/2017 12:44 13621 19026
7/7/2017 12:45 13660 19171
7/7/2017 12:46 17301 15349
7/7/2017 12:47 20119 12093
7/7/2017 12:48 22793 7676
7/7/2017 12:49 19190 11690
7/7/2017 12:50 16758 14706
7/7/2017 12:51 14422 17129
7/7/2017 12:52 11778 18984
7/7/2017 12:53 11057 19164
7/7/2017 12:54 10722 19452
7/7/2017 12:55 12467 18901
7/7/2017 12:56 16156 12146
7/7/2017 12:57 49360 24052
7/7/2017 12:58 47074 17636
7/7/2017 12:59 4971 131
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Table C 28: PM2.5/10 – Case 2 – Exp 4 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 3.058 g
Final Weight 0.154 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/7/2017 13:09 738 143 7/7/2017 13:44 11412 19628
7/7/2017 13:10 961 207 7/7/2017 13:45 8769 19510
7/7/2017 13:11 40258 22138 7/7/2017 13:46 8872 19854
7/7/2017 13:12 38781 52081 7/7/2017 13:47 11097 19464
7/7/2017 13:13 35485 57338 7/7/2017 13:48 14793 17430
7/7/2017 13:14 28491 1112 7/7/2017 13:49 36716 52027
7/7/2017 13:15 30884 63475 7/7/2017 13:50 43252 17320
7/7/2017 13:16 37409 54330 7/7/2017 13:51 3024 288
7/7/2017 13:17 42049 47927 7/7/2017 13:52 1750 451
7/7/2017 13:18 38240 53794 7/7/2017 13:53 2065 600
7/7/2017 13:19 39664 51667 7/7/2017 13:54 1575 440
7/7/2017 13:20 37821 54543 7/7/2017 13:55 1034 180
7/7/2017 13:21 40822 50232 7/7/2017 13:56 196 15
7/7/2017 13:22 40321 50956 7/7/2017 13:57 229 22
7/7/2017 13:23 36691 55236
7/7/2017 13:24 29251 532
7/7/2017 13:25 24059 6935
7/7/2017 13:26 19326 12590
7/7/2017 13:27 22645 8920
7/7/2017 13:28 24956 5146
7/7/2017 13:29 21770 9228
7/7/2017 13:30 16248 16226
7/7/2017 13:31 15769 16654
7/7/2017 13:32 14447 17997
7/7/2017 13:33 13142 19384
7/7/2017 13:34 12035 20116
7/7/2017 13:35 12613 19822
7/7/2017 13:36 13035 19033
7/7/2017 13:37 12124 19486
7/7/2017 13:38 15497 16323
7/7/2017 13:39 20830 9812
7/7/2017 13:40 17876 13168
7/7/2017 13:41 16106 15511
7/7/2017 13:42 12067 18521
7/7/2017 13:43 14068 17544
127 
 
Table C 29: PM2.5/10 – Case 3 – Exp 1 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 1.17 g
Final Weight 0.032 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/3/2017 11:54 739 50 7/3/2017 12:29 39010 9478
7/3/2017 11:55 852 112 7/3/2017 12:30 5069 351
7/3/2017 11:56 19451 4580 7/3/2017 12:31 1557 297
7/3/2017 11:57 36288 11166 7/3/2017 12:32 2166 650
7/3/2017 11:58 41398 16976 7/3/2017 12:33 2208 746
7/3/2017 11:59 38173 11533 7/3/2017 12:34 1887 477
7/3/2017 12:00 34544 8108
7/3/2017 12:01 33380 7469
7/3/2017 12:02 33396 7871
7/3/2017 12:03 35358 8761
7/3/2017 12:04 40857 13869
7/3/2017 12:05 44848 17446
7/3/2017 12:06 45038 17266
7/3/2017 12:07 45811 18674
7/3/2017 12:08 47232 15135
7/3/2017 12:09 48760 8835
7/3/2017 12:10 45866 6457
7/3/2017 12:11 45153 6869
7/3/2017 12:12 45133 6337
7/3/2017 12:13 42134 5567
7/3/2017 12:14 42821 7172
7/3/2017 12:15 42757 14274
7/3/2017 12:16 44183 24447
7/3/2017 12:17 43436 23590
7/3/2017 12:18 44059 20011
7/3/2017 12:19 44431 18355
7/3/2017 12:20 45655 18735
7/3/2017 12:21 46125 18941
7/3/2017 12:22 45498 13967
7/3/2017 12:23 47159 17578
7/3/2017 12:24 44426 11103
7/3/2017 12:25 40133 7324
7/3/2017 12:26 31547 4208
7/3/2017 12:27 28729 4629
7/3/2017 12:28 29072 5973
128 
 
Table C 30: PM2.5/10 – Case 3 – Exp 2 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 1.2 g
Final Weight 0.06 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/3/2017 13:14 904 103 7/3/2017 13:49 39760 8958
7/3/2017 13:15 781 146 7/3/2017 13:50 5130 305
7/3/2017 13:16 3551 655 7/3/2017 13:51 786 241
7/3/2017 13:17 27291 5590 7/3/2017 13:52 688 242
7/3/2017 13:18 35359 8871 7/3/2017 13:53 518 242
7/3/2017 13:19 38094 9473 7/3/2017 13:54 425 240
7/3/2017 13:20 32337 6770
7/3/2017 13:21 32138 7037
7/3/2017 13:22 38706 10832
7/3/2017 13:23 37308 8421
7/3/2017 13:24 39898 9505
7/3/2017 13:25 40995 10846
7/3/2017 13:26 44028 14485
7/3/2017 13:27 45366 20052
7/3/2017 13:28 45988 23771
7/3/2017 13:29 47089 25567
7/3/2017 13:30 50499 17176
7/3/2017 13:31 51854 9454
7/3/2017 13:32 45383 4702
7/3/2017 13:33 46007 7167
7/3/2017 13:34 43941 6905
7/3/2017 13:35 39804 4615
7/3/2017 13:36 40179 5737
7/3/2017 13:37 40282 8430
7/3/2017 13:38 41147 15065
7/3/2017 13:39 42133 18959
7/3/2017 13:40 39216 12243
7/3/2017 13:41 32748 6373
7/3/2017 13:42 36331 8558
7/3/2017 13:43 40374 10270
7/3/2017 13:44 43524 12078
7/3/2017 13:45 39449 8034
7/3/2017 13:46 31144 4518
7/3/2017 13:47 25866 2857
7/3/2017 13:48 25126 3133
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Table C 31: PM2.5/10 – Case 3 – Exp 3 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 1.233 g
Final Weight 0.07 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/3/2017 16:14 772 76 7/3/2017 16:49 1050 57
7/3/2017 16:15 740 101 7/3/2017 16:50 912 77
7/3/2017 16:16 2312 243 7/3/2017 16:51 1152 154
7/3/2017 16:17 35674 7775 7/3/2017 16:52 1000 129
7/3/2017 16:18 39671 10330
7/3/2017 16:19 44065 13652
7/3/2017 16:20 46549 15751
7/3/2017 16:21 44668 12203
7/3/2017 16:22 44913 12753
7/3/2017 16:23 46230 14978
7/3/2017 16:24 46491 16415
7/3/2017 16:25 48783 19492
7/3/2017 16:26 52005 13719
7/3/2017 16:27 52315 9652
7/3/2017 16:28 51986 20105
7/3/2017 16:29 53034 12261
7/3/2017 16:30 49745 5522
7/3/2017 16:31 49762 4430
7/3/2017 16:32 48413 6940
7/3/2017 16:33 48277 18974
7/3/2017 16:34 46857 21060
7/3/2017 16:35 44819 13738
7/3/2017 16:36 46868 18515
7/3/2017 16:37 48241 22929
7/3/2017 16:38 48667 23993
7/3/2017 16:39 49818 19214
7/3/2017 16:40 49316 19649
7/3/2017 16:41 49602 17869
7/3/2017 16:42 51272 16587
7/3/2017 16:43 49863 14681
7/3/2017 16:44 45554 11464
7/3/2017 16:45 45567 15575
7/3/2017 16:46 44766 20604
7/3/2017 16:47 42868 10468
7/3/2017 16:48 4963 129
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Table C 32: PM2.5/10 – Case 3 – Exp 4 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 1.244 g
Final Weight 0.056 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/3/2017 17:58 1194 86 7/3/2017 18:33 33489 3695
7/3/2017 17:59 489 72 7/3/2017 18:34 1034 41
7/3/2017 18:00 22797 4306 7/3/2017 18:35 1142 86
7/3/2017 18:01 41020 10794 7/3/2017 18:36 570 68
7/3/2017 18:02 42764 14297 7/3/2017 18:37 489 72
7/3/2017 18:03 42656 12456 7/3/2017 18:38 515 75
7/3/2017 18:04 44749 15274
7/3/2017 18:05 43369 13575
7/3/2017 18:06 43252 11894
7/3/2017 18:07 42017 13791
7/3/2017 18:08 41427 10952
7/3/2017 18:09 43235 15545
7/3/2017 18:10 45980 18763
7/3/2017 18:11 46624 14514
7/3/2017 18:12 46798 11858
7/3/2017 18:13 49337 15303
7/3/2017 18:14 47108 11616
7/3/2017 18:15 44620 9652
7/3/2017 18:16 44364 13765
7/3/2017 18:17 43709 15317
7/3/2017 18:18 44648 20669
7/3/2017 18:19 45555 19018
7/3/2017 18:20 45436 17179
7/3/2017 18:21 44097 15325
7/3/2017 18:22 42946 13131
7/3/2017 18:23 42969 13149
7/3/2017 18:24 40086 10811
7/3/2017 18:25 38497 9540
7/3/2017 18:26 36968 8706
7/3/2017 18:27 33585 6534
7/3/2017 18:28 36652 9077
7/3/2017 18:29 34204 7015
7/3/2017 18:30 28935 5012
7/3/2017 18:31 29978 6346
7/3/2017 18:32 29913 7455
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Table C 33: PM2.5/10 – Case 3 – Exp 5 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 1.212 g
Final Weight 0.054 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/3/2017 19:54 739 50 7/3/2017 20:29 39010 9478
7/3/2017 19:55 852 112 7/3/2017 20:30 5069 351
7/3/2017 19:56 19451 4580 7/3/2017 20:31 1557 297
7/3/2017 19:57 36288 11166 7/3/2017 20:32 2166 650
7/3/2017 19:58 41398 16976 7/3/2017 20:33 2208 746
7/3/2017 19:59 38173 11533 7/3/2017 20:34 1887 477
7/3/2017 20:00 34544 8108
7/3/2017 20:01 33380 7469
7/3/2017 20:02 33396 7871
7/3/2017 20:03 35358 8761
7/3/2017 20:04 40857 13869
7/3/2017 20:05 44848 17446
7/3/2017 20:06 45038 17266
7/3/2017 20:07 45811 18674
7/3/2017 20:08 47232 15135
7/3/2017 20:09 48760 8835
7/3/2017 20:10 45866 6457
7/3/2017 20:11 45153 6869
7/3/2017 20:12 45133 6337
7/3/2017 20:13 42134 5567
7/3/2017 20:14 42821 7172
7/3/2017 20:15 42757 14274
7/3/2017 20:16 44183 24447
7/3/2017 20:17 43436 23590
7/3/2017 20:18 44059 20011
7/3/2017 20:19 44431 18355
7/3/2017 20:20 45655 18735
7/3/2017 20:21 46125 18941
7/3/2017 20:22 45498 13967
7/3/2017 20:23 47159 17578
7/3/2017 20:24 44426 11103
7/3/2017 20:25 40133 7324
7/3/2017 20:26 31547 4208
7/3/2017 20:27 28729 4629
7/3/2017 20:28 29072 5973
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Table C 34: PM2.5/10 – Case 4 – Exp 1 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 3.028 g
Final Weight 0.153 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/4/2017 16:29 748 101 7/4/2017 17:04 51155 34787
7/4/2017 16:30 776 139 7/4/2017 17:05 55377 25719
7/4/2017 16:31 1842 199 7/4/2017 17:06 53311 18217
7/4/2017 16:32 44794 35180 7/4/2017 17:07 42323 5624
7/4/2017 16:33 40997 54864 7/4/2017 17:08 4359 71
7/4/2017 16:34 38514 58684 7/4/2017 17:09 716 61
7/4/2017 16:35 37907 59203 7/4/2017 17:10 669 108
7/4/2017 16:36 39717 56667 7/4/2017 17:11 675 52
7/4/2017 16:37 36034 61681 7/4/2017 17:12 606 39
7/4/2017 16:38 36710 60985 7/4/2017 17:13 692 45
7/4/2017 16:39 40606 55317
7/4/2017 16:40 33759 64321
7/4/2017 16:41 30959 2581
7/4/2017 16:42 32683 335
7/4/2017 16:43 34760 63314
7/4/2017 16:44 28929 5528
7/4/2017 16:45 31260 2462
7/4/2017 16:46 32049 1381
7/4/2017 16:47 33541 64983
7/4/2017 16:48 32402 311
7/4/2017 16:49 29942 3736
7/4/2017 16:50 30969 2017
7/4/2017 16:51 27676 6317
7/4/2017 16:52 27867 6499
7/4/2017 16:53 34615 63167
7/4/2017 16:54 41007 54470
7/4/2017 16:55 39827 55811
7/4/2017 16:56 49225 40958
7/4/2017 16:57 49889 39525
7/4/2017 16:58 45829 45968
7/4/2017 16:59 44338 47342
7/4/2017 17:00 38372 56330
7/4/2017 17:01 40768 52654
7/4/2017 17:02 46023 45154
7/4/2017 17:03 46740 43492
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Table C 35: PM2.5/10 – Case 4 – Exp 2 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 2.39 g
Final Weight 0.065 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/4/2017 17:20 618 46 7/4/2017 17:55 31417 212
7/4/2017 17:21 635 65 7/4/2017 17:56 41054 51548
7/4/2017 17:22 18950 2096 7/4/2017 17:57 51059 26895
7/4/2017 17:23 52910 26934 7/4/2017 17:58 5354 48
7/4/2017 17:24 47893 44040 7/4/2017 17:59 1608 157
7/4/2017 17:25 40507 55145 7/4/2017 18:00 869 151
7/4/2017 17:26 31108 2600 7/4/2017 18:01 554 138
7/4/2017 17:27 31464 2330 7/4/2017 18:02 616 127
7/4/2017 17:28 28701 6053 7/4/2017 18:03 634 138
7/4/2017 17:29 28530 5915 7/4/2017 18:04 638 151
7/4/2017 17:30 29036 5343 7/4/2017 18:05 1542 335
7/4/2017 17:31 24905 10709
7/4/2017 17:32 28459 6419
7/4/2017 17:33 31236 2785
7/4/2017 17:34 24661 10764
7/4/2017 17:35 24807 10832
7/4/2017 17:36 25179 10735
7/4/2017 17:37 26960 8067
7/4/2017 17:38 22809 13367
7/4/2017 17:39 19736 16824
7/4/2017 17:40 21869 14381
7/4/2017 17:41 20459 16020
7/4/2017 17:42 19641 17381
7/4/2017 17:43 23378 12576
7/4/2017 17:44 29300 5085
7/4/2017 17:45 40653 54935
7/4/2017 17:46 45744 46897
7/4/2017 17:47 48301 42491
7/4/2017 17:48 43411 48972
7/4/2017 17:49 42618 49877
7/4/2017 17:50 40245 53088
7/4/2017 17:51 39621 54299
7/4/2017 17:52 36624 58507
7/4/2017 17:53 33908 63231
7/4/2017 17:54 27154 6328
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Table C 36: PM2.5/10 – Case 4 – Exp 3 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 2.784 g
Final Weight 0.142 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/4/2017 18:06 2590 624 7/4/2017 18:41 1249 15
7/4/2017 18:07 869 110 7/4/2017 18:42 746 14
7/4/2017 18:08 32367 10781 7/4/2017 18:43 821 23
7/4/2017 18:09 47140 46045 7/4/2017 18:44 761 34
7/4/2017 18:10 36335 61245 7/4/2017 18:45 771 26
7/4/2017 18:11 34115 64076 7/4/2017 18:46 700 29
7/4/2017 18:12 38986 57785
7/4/2017 18:13 41437 54417
7/4/2017 18:14 39727 56899
7/4/2017 18:15 40473 56025
7/4/2017 18:16 43159 51199
7/4/2017 18:17 45105 48558
7/4/2017 18:18 42843 51837
7/4/2017 18:19 38460 57838
7/4/2017 18:20 35479 61772
7/4/2017 18:21 34990 62336
7/4/2017 18:22 34083 63655
7/4/2017 18:23 33748 64080
7/4/2017 18:24 29804 3861
7/4/2017 18:25 27653 6834
7/4/2017 18:26 31361 1542
7/4/2017 18:27 33206 64437
7/4/2017 18:28 36607 58959
7/4/2017 18:29 39295 54745
7/4/2017 18:30 35949 59321
7/4/2017 18:31 37052 57925
7/4/2017 18:32 35243 60081
7/4/2017 18:33 36727 58197
7/4/2017 18:34 38771 54810
7/4/2017 18:35 34955 60540
7/4/2017 18:36 37678 56732
7/4/2017 18:37 37318 57463
7/4/2017 18:38 34201 61725
7/4/2017 18:39 38509 28518
7/4/2017 18:40 9009 14
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Table C 37: PM2.5/10 – Case 4 – Exp 4 readings 
 
 
 
 
 
 
 
 
 
 
Initial Weight of Incense Stick 2.552 g
Final Weight 0.127 g
Volume 0.1129 m3
Date/Time Small Large Date/Time Small Large
7/4/2017 18:56 730 117 7/4/2017 19:31 41659 49957
7/4/2017 18:57 6004 935 7/4/2017 19:32 33336 16795
7/4/2017 18:58 47944 41322 7/4/2017 19:33 1106 192
7/4/2017 18:59 30000 3246 7/4/2017 19:34 777 191
7/4/2017 19:00 26523 8106 7/4/2017 19:35 787 173
7/4/2017 19:01 27173 7184 7/4/2017 19:36 813 194
7/4/2017 19:02 26317 8339 7/4/2017 19:37 823 163
7/4/2017 19:03 25890 8992 7/4/2017 19:38 718 168
7/4/2017 19:04 25191 9806 7/4/2017 19:39 704 169
7/4/2017 19:05 26836 7838 7/4/2017 19:40 681 164
7/4/2017 19:06 29202 4771
7/4/2017 19:07 28141 6186
7/4/2017 19:08 32171 1366
7/4/2017 19:09 31699 1869
7/4/2017 19:10 33642 64570
7/4/2017 19:11 34682 63349
7/4/2017 19:12 35704 62213
7/4/2017 19:13 30162 3902
7/4/2017 19:14 26731 8292
7/4/2017 19:15 27030 7868
7/4/2017 19:16 33384 65029
7/4/2017 19:17 39559 56750
7/4/2017 19:18 46391 46723
7/4/2017 19:19 46763 46138
7/4/2017 19:20 48200 43023
7/4/2017 19:21 50508 38102
7/4/2017 19:22 47007 43848
7/4/2017 19:23 43505 49183
7/4/2017 19:24 40621 53401
7/4/2017 19:25 35728 60309
7/4/2017 19:26 31299 963
7/4/2017 19:27 27902 5430
7/4/2017 19:28 25099 9515
7/4/2017 19:29 22174 13474
7/4/2017 19:30 18981 17068
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